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INTRODUCTION 


The  total  area  of  desert  in  Chine  is  r.bout  1 .63  billion  ..uou 

with  the  greatest  part  In  the  arid  regions  of  Inner  Mon¬ 
golia  and  the  Northwest.  About  400  million  mou  1b  shift¬ 
ing  sands.  For  years  the  shifting  sands  have  been  damag¬ 
ing  local  agriculture  and  pastures  as  well  as  the  develop¬ 
ment  of  transportation,  affecting  the  progress  of  culture 
and  economic  life.  Since  Liberation  the  Party  and  the 
government  have  tried  to  lead  and  organize  the  people  of 
the  desert  areas  in  a  continuous  struggle  against  the 
sands.  They  have  accumulated  a  great  deal  of  experience 
and  realized  some  achievement. 

Academia  Slnlca  and  the  3oviet  Academy  of  Sciences 
Jointly  organized  In  1957-1958  a  coordinated  research  team 
for  the  purpose  of  further  improving  the  utilization  of 
sand,  studying  the  control  of  sand,  wad  finding  better  ways 
of  utilizing  the  sand.  Together  with  the  related  institutes 
of  Academia  Slnlca,  the  Forestry  Research  Institute  of  the 
Ministry  of  Forestry,  the  Forestry  Department  of  the  Inner 
Mongolian  Autonomous  Region,  and  the  Forestry  Bureau  of 
Kansu  province  participated  in  the  study. 

The  team  was  divided  into  seven  sections:  meteoro¬ 
logy,  topography,  hydro-geology,  botany,  soil,  forestry, 
and  pasturing.  For  two  years  the  team  carried  out  co¬ 
ordinated  research  in  the  areas  of  Ikhchao  League,  Alashan 
Banner  or  Pa-yen-cho-erh  League  of  Inner  Mongolia,  Ninghsia 
Hui  Autonomous  Region,  Yu-lin  of  Shensi,  and  Chang-i  of 
Kansu.  It  has  achieved  a  preliminary  understanding  of  the 
origin  of  the  sand,  the  physical  characteristcs  of  the 
desert  areas,  and  the  types  of  sandy  areas,  and  has  gained 
considerable  epxerience  in  sand  control. 


1 


However,  we  must  point  out  that  the  area  studied  is 
only  one-fifth  of  the  total  desert  area.  The  greater  part 
of  the  vast  desert  area  remains  unsurveyed.  The  researoh 
work  had  several  shortcomings.  There  was  not  suffioient 
coordination  between  theory  and  praotioe,  nor  was  there 
suffioient  stationary  observation  and  intensive  investi¬ 
gation.  Therefore,  our  future  researoh  work  will  be  to 
strengthen  rather  than  oonolude  what  has  been  done  so  far 
by  organizing  stronger  teams  and  going  deep  into  the  deserts 
for  a  more  detailed  and  longer  study. 

Our  present  and  future  reports  will  be  published  as 
monographs  in  ohronologial  order  based  on  the  development 
of  the  team's  survey  and  research.  In  this  way  they  will 
be  available  at  an  earlier  date  and  will  serve  as  a  refer¬ 
ence  for  the  promotion  of  sand  oontrol  work.  Slnoe  the 
reports  were  written  during  the  survey,  some  are  not  very 
systematic.  They  will  be  re-arranged  when  the  researoh 
work  is  concluded.  We  hop#  that  our  readers  and  related, 
organizations  will  make  cofiiments  on  our  researoh  reports  . 
so  that  we  may  Improve  our  later  editions. 


A  Report  on  Desert  Survey 


In  1957  the  Academia  Slnica  and  the  Soviet  Academy  of 
Sclneces  Jointly  organized  a  coordinated  desert  research 
team.  The  survey  covered  the  Ikhchao  League  of  Inner  Mon¬ 
golia,  pa-yen-cho-erh  League,  the  Ho-hsl  Corridor  of  Kansu, 
Yu-lin  of  Shensi  province,  and  Nlnghsla  plains.  (The  sur¬ 
vey  route  totalled  11,628  kilometers.)  Intensive  studies 
were  made  In  Dzungaria,  Chung-wel,  Min-oh'ln,  Chln-t'a, 
Teng-k'ou,  Chan-tan-ohao,  U-hslen  Banner,  and  Yu-lln. 

The  mission  was  to  find  methods  of  sand  control  and 
sand  utilization  for  the  purposes  of  desert  and  prevention 
of  shifting  sands.  Therefore,  there  must  be  a  general 
understanding  of  distribution  of  deserts,  their  physical 
characteristics,  and  the  people's  experience  In  sand  con¬ 
trol. 


After  two  years  of  Investigation,  under  the  direction 
of  the  Party,  we  have  gained  some  preliminary  knowledge  of 
the  physloal  characteristics  of  the  region,  the  origin  of 
sands,  the  nature  of  shifting  sands,  the  types  of  sand  areas, 
the  present  methods  of  sand  control,  and  utilization  of 
sandy  lands  which  has  great  political  and  economic  signi¬ 
ficance.  However,  since  we  are  only  beginning  our  work  and 
still  lack  experience,  our  results  are  far  from  adequate  to 
meet  the  demands  of  the  difficult  task  of  sand  control. 

We  are  presenting  our  Ideas  here  in  the  hope  of  accelerat¬ 
ing  the  transformation  of  deserts  into  oases. 
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The  total  area  surveyed  Is  about  600.000  square 
kilometers.  The  deserts  oooupy  about  172,800  square  kilo¬ 
meters,  about  28.6  percent  of  the  total  area  surveyed.  A 
total  of  126,800  square  kilometers,  about  20  peroent  of  the 
total  area,  Is  the  area  of  shifting  sands.  Gravel  gobl 
comprises  205 >000  square  kilometers  or  34  peroent  of  the 
total  area.  Low  hilly  lands  (excluding  the  Chl-lien  Moun¬ 
tains)  oooupy  127,000  square  kilometers,  21  peroent  oi  the 
total  area. 

One  of  the  oharaoterlstios  of  the  area  Is  the  low 
density  of  population.  The  Ikhohao  League  has  4.8  persons 
per  square  kilometer;  the  Alashan  Banner  has  0.23  persons 
per  square  kilometer  (one  person  In  four  square  kilometers); 
the  Oohina  Banner  has  0.02  persons  per  square  kilometer 
(one  person  In  50  square  kilometers);  the  industrial  and 
agricultural  bases  of  Ho-hsl  Corridor  have  13  persons  per 
square  kilometer;  the  Nlnghsla  Hul  Autonomous  Region  Is 
more  populous  and  has  31  persons  per  square  kilometer. 

The  population  is  not  evenly  distributed. 

In  Min-oh'ln  hslen  on  the  border  of  the  Dzungaria 
Desert,  there  are  240,000  persons  In  10,000  square  kilo¬ 
meters,  while  in  the  Pa-yen-cho-erh  League  there  are  73,000 
persons  in  235,000  square  kilometers.  For  the  future. deve¬ 
lopment  of  sand  control,  cooperation  must  be  strengthened 
in  order  to  properly  distribute  manpower. 

Deserts  and  semi-deserts  are  rich  in  mineral  reserves. 
Pao-trou  Steel  Factory,  Ohiu-ch'uan  Steel  Factory,  and  Oil 
City  are  being  built.  Agriculture  and  pasturing  also  have 
good  prospects.  The  newly  built  Pao-t’aou  —  Lanohow  Rail¬ 
way  and  cross  desert  railways  and  highways  to  be  built  in 
the  future  will  create  favorable  conditions  for  the  deve¬ 
lopment  of  deserts.  Following  development,  the  population 
will  increase.  Farming  and  other  productive  land  must  in¬ 
crease  to  meet  the  growing  demands  of  socialist  construc¬ 
tion. 


The  present  farming  area  is  very  small.  Farming 
land  in  the  Ikhohao  League  is  only  five  peroent  of  the 
total  area; in  the  Pa-yen-cho-erh  League,  0.5  percent;  in 


♦ 


Ho-hsl  Corridor,  2,6  percent,  while  tillable  lands  total 
5,266  square  kilometers  (Judging  by  the  water  supply, 

42,000  square  kilometers  oan  be  developed).  Only  Ning- 
hsla  has  16  percent  of  t|ie  area  under  cultivation.  Pas¬ 
turing  Is  the  main  production  of  Pa-yen-oho-erh  and  Ikhohao 
Leagues  because  of  the  special  natural  environment.  These 
two  leagues  have  preserved  this  production  for  generations. 
The  Ikhohao  League  now  has  4,122,000  head  of  cattle,  the 
Pa-yen-oho-erh  League,  2,446,000  head  and  Ho-hsl  Corridor, 
2,180,000  head. 

The  altitude  of  the  region  is  generally  more  than 
1,000  meters  above  sea  level,  With  the  exception  of  the 
high  mountains  In  the  Holand  Mountains  between  Ordos  and 
Alashan,  and  those  In  the  Chlllen  Mountains. on  the  southern 
border  of  Ho-hsl  Corridor,  there  are  mostly  low  hills, 
plateaus,  and  alluvial  plains. 

Topographically  speaking,  Ordos  is  a  sand  and  gravel 
plateau.  Its  groundmass  Is  sandstone  of  Cretaceous  period 
with  some  sandstone  of  Jurassic  period.  The  plateau  has 
a  wavy  surfaoe  and  occasionally  exposes  Its  groundmass. 

Its  eastern  and  southern  borders  touch  the  loess  hillock 
and  its  northern  and  western  borders  the  Yellow  River 
alluvial  plains.  The  shifting  sands  are  distributing  main¬ 
ly  along  its  southeastern  part  and  the  Great  Wall  in  nor¬ 
thern  Shensi  province,  and  are  called  Mao-wu-su  Desert. 

In  the  north  is  K’u-pu-ch*!  Desert.  On  the  plateau  the  area 
of  shifting  sand  is  3,377»400  hectares,  including  the 
1,377,400  hectares  In  northern  Shensi  province. 

On  the  high  plains  of  Alashan  west  of  the  Ho-lan 
Mountains  arc  low  hills  of  old  metamorphio  rook,  such  as 
Ya-pu-lan  Mountain,  Pa-yin-wu-la  Mountain,  Pa-yin-na-erh- 
kung  Mountain,  Tsung-nai  Mountain  and  Hsleo-hung-ko-erh 
Mountain.  The  Shan-yuan-ho-11  Mountains  separate  Alashan 
from  the  Ho-hsl  Corridor.  Among  the  mountains  are  gravel 
basins. 

In  the  west  and  south  there  are  basins  with  shift¬ 
ing  sand  including  Pa-tan-chl-lin  Desert,  Dzungaria  De¬ 
sert,  Nan-chl-leng  Desert,  and  She-erh-ka  Desert.  In  the 
northeast  are  Pa-yin-wen-tu-erh  Desert,  (Ya-ma-lei-ke  De¬ 
sert),  and  Wu-lan-pu-ho  Desert.  The  area  of  shifting  sand 
Is  about  3,600,000  hectares.  West  of  the  Ochina  River  are 
scattered  remnants  of  the  Ma-tsung  Mountains,  Most  of  the 
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area  along  the  mountains  Is  olastic  rook  gobi  with  few 
shifting  sand  areas,  According  to  the  materials  on  the 
Pa-yen-oho-erh  League,  the  Gobi  Is  about  90,000  (sio) 
square  kilometers  In  size,. of  whloh  about  105,000  square 
kilometers  are  In  Kansu  province. 

The  Ho-hsi  Corridor  Is  a  desoendlng  area.  Water 
running  down  from  the  Chl-llen  Mountains  forms  a  river 
and  a  long  alluvial  plain  in  the  middle  of  the  Corridor. 
South  of  the  alluvial  plain  Is  a  reclining  plain.  The 
sand  lands  In  the  Corridor  vary  In  size,  and  are  soattered. 
According  to  looal  information,  the  total  area  of  these 
sandy  lands  Is  5*300,000  heotares  (whloh  may  be  an  exag¬ 
gerated  figure.) 

The  climate  of  the  region  is  conditioned  by  its  geo¬ 
graphical  position  which  is  far  from  the  sea  coasts  and 
hidden  behind  high  mountains.  The  highest  yearly  temper¬ 
ature  Is  40  degrees  C  and  the  lowest  -30  degrees  C.  The 
absolute  range  Is  always  more  than  60  degrees  c.  The 
average  range  during  the  day  and  night  is  more  than  14 
degrees.  Beoause  of  the  drastic  change  In  temperature  and 
the  topographloal  features,  are  frequently  from  the  north 
and  are  dry,  oold,  and  strong. 

Thus,  moisture  from  the  east  Is  reduced  and  there  Is 
little  rainfall.  From  east  to  west,  the  annual  rainfall 
decreases  quickly  from  400  mm,  (In  Yu-1 In)  to  100  mm.  and 
then  to  below  50  mm.  (west  of  Chln-t’a. )  The  distribution 
of  rainfall  is  very  uneven.  The  annual  rainfal  Is  often 
determined  by  that  of  the  summer,  whloh  In  turn  Is  deter¬ 
mined  by  th4t  of  certain  month,  whloh,  again.  Is  determined 
by  that  of  a  few  days. 

On  the  other  hand,  evaporation  increases  gradually 
from  east  to  west,  increasing  from  twice  the  rainfall  to 
four  times,  eight  times,  and  more  than  25  times.  Dry  wea¬ 
ther  and  laok  of  clouds  and  fog  produce  sunshine.  Most 
places  have  more  than  3,000  hours  of  sunshine.  In  winter 
there  are  often  more  than  seven  hours  of  sunshine  a  day. 
Strong  and  long  sunshine  intensifies  the  heat,  but  at  the 
same  time  Improves  winter  conditions  and  insures  suffi¬ 
cient  warmth  and  time  for  vegetation.  To  summarize, 
dryness,  extreme  oold  and  hot  weather,  long  and  strong 
sunshine,  and  strong  and  sandy  winds  are  the  climate 
characteristics  of  this  region. 
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The  river*  in  the  region,  with  the  exception  of  those 
running  into  the  Yellow  kiver,  are  mostly  inland  rivers. 
There  are  many  salt  lakes  (Pei-hai-tzu  Lake,  Yen-eh'ih, 
Kilahta*,  Ya-pu-lang,  etc.),  and  soda  lakes  (Ch'a-han 
Lake),  whioh  are  treasures  of  the  deserts.  The  lake  basins 
are  good  pastoral  lands. 

In  Alashan,  water  oan  be  oolleoted  only  from  the  ex¬ 
posed  underground  water  in  the  low  lake  basins.  The  water 
level  is  influenced  by  rainfall  and  the  underground  cur¬ 
rent  and  has  seasonal  fluctuations  of  high  in  spring  and 
low  in  summer,  returning  to  a  higher  level  in  fall.  The 
water  reserve  in  the  plain  under  the  mountains  1b  deep. 

In  addition  to  the  rioh  surface  water  souroes  (16,340 
million  kuna  fang),  the  Ho-hsi  Corridor  also  has  rioh 
underground  water  souroes  (6*780  million  kung__fang). 

From  the  standpoint  of  soil  and  plants,  the  eastern 
part  of  the  region  grows  mainly  shrubs  and  herb  vegetation 
of  dry  steppe  and  has  light  chestnut  earth.  West  of  the 
Hang-chlng  Banner  has  drought-resisting  shrub  and  semi- 
shrub  vegetation  of  desert  steppe  and  brown  soil.  Further 
west  are  found  small  shrub  vegetation  of  desert- like  steppe 
and  light  brown  soil.  West  of  the  Ho-lan  Mountains . is  en¬ 
tirely  desert  vegetation  and  the  soil  is  mainly  grey  brown 
desert  soil.  Further  west  (west  of  Chiu-oh*uan) ,  the  de¬ 
sert  scene  is  even  more  typloal.  There  are  speoial  plants 
such  as  Zygophyllum  fabago,  Alhagi  pseudoalhagi.  Static e 
gnellnl,  and  rare  desert  vegetation  such  as  a  cushion-like 
gnetaoeae.  The  soil  is  mainly  gravel  and  limestone,  grey 
brown  desert  soil,  and  saline  soil. 


The  origins  0f  aeolian  sand  are  physical  weathering 
of  rock,  alluvion  of  rivers  and  wind.  Under  extreme 
changes  in  weather  and  strong  weathering,  rook  is  broken 
into  pieoes  and  sent  by  wind  and  storm  to  other  places. 

In  Ordos  and  Alashan,  we  find  sand  dunes  of  weathered 
rook  from  Cretaoeous,  Jurassic,  and  Tertiary  periods. 

Ancient  rivers,  modem  permanent  and . temporary  rivers, 
and  surface  waters  always  bring  a  large  amount  of  sand  to .i 
the  lower  reaches  or  low  lands.  These  sands  and  Band  allu¬ 
vial  soil  and  lake  sediment  constitute  rich  sources  of 
sand  whloh,  under  the  influence  of  wind,  becomes  shift¬ 
ing  sand.  Temporary  floods  oaused  by  short  but  strong 
storms  often  out  a  deep  groove  on  the  plains  and  destroys 
the  surface  structure.  As  the  wind  blpws,  it  creates 
sand. 

Excessive  grazing,  wood-outting,  and  cultivation  des¬ 
troy  vegetation,  especially  the  old  desert  vegetation,  and  : 
oreate  shifting  sand.  In  the  region  surveyed,  the  eaat 
has  better  conditions  for  vegetation  than  the  west,  and 
yet  the  area  of  shifting  sand  is  larger  in  the  east  than 
in  the  west. 

Although  the  souroes  of  sand  in  the  east  may  be 
richer,  the  main  reason  is  lnoorreot  utilization  of  land. 
The  most  obvious  oase  is  the  Mao-wu-eu  Desert  which  is  a 
typical  example  of  the  result  of  wanton  grazing  and  farm¬ 
ing. 


The  spread  of  shifting  sand  depends  on  the  wind.  The 
wind  speed  that  will  raise  sand  is  generally  five  meters 
per  second  (two  meters  of  wind  equals  a  speed  above  the 
4th  grade  wind  in  observatory.)  This  wind  occurs  about 
100-400  times  year  (according  to  the  observatory's  measure¬ 
ment  of  four  times  a  day).  Each  wind  lasts  a  day  or  two. 
The  highest  wind  power  reaches  the  tenth  grade.  Therefore, 
the  moving  speed  of  shifting  sands  is  great.  Generally 
speaking,  a  sand  dune  moves  about  five  meters  a  year.  The 
faster  ones  may  move  15  to  20  meters  a  year,  and  in  some 
individual  cases,  a  sand  dune  may  move  as  much  as  40  to 
100  meters  a  year. 
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The  sand  dune  moves  in  the  direction  of  the  wind. 

The  general  dir eot ion  is  determined  by  all  sand-raising 
winds,  especially  the  main  and  secondary  winds. 

The  sand-raising  winds  are  determined  by  the  circula¬ 
tion  of  atmosphere  and  topography.  Using  the  Oohina  River 
as  the  dividing  line,  the  region  oan  be  divided  into  two 
wind  districts.  The  east  has  mostly  northwestern  and 
western  winds  and  the  sand  dunes  move  towards  the  south- 
eaat.  The  west  has  mostly  northeastern  and  eastern  winds 
and  the  sand  dunes  move  towards  the  southwest.  The  topo¬ 
graphical  features  of  the  area  affeot  the  wind  looally. 

For  instance,  Ho-t'ao  and  northeastern  Alashan  has 
prominent  southwestern  and  northeastern  winds,  and  the 
sand  dunes  move  eastward.  The  Ninghsla  plains  has  pro¬ 
minent  east  wind  and  the  sand  dunes  move  south.  Tun- 
huang  has  strong  northeast,  west  and  southwest  winds,  and 
the  sand  dunes  move  baok  and  forth  with  the  wind. 

The  sand  storm  oreates  tragio  scenes  of  destroyed 
houses,  burled  farms,  nipped  grain  shoots,  and  blown 
fields.  Great  damage  has  been  done  to  the  people.  The 
southward  moving  shifting  sand  ohoked  many  rivers,  and 
swallowed  many  villages  and  farmlands.  For  Instance, 
over  20  villages  south  of  the  old  city  of  Min-ch'ln  had 
more  than  20,000  mou  of  farms.  They  have  been  almost  com¬ 
pletely  buried  under  the  sand  in  the  past  200  years,  and 
only  three  villages  with  about  3,000  mou  in  total  are 
now  left.  Before  the  sand  was  controlled,  Teng-k*ou  lost 
about  1,000  mou  of  land  every  year.  In  the  Ikhohao  League 
330,000  heotares  of  land  is  threatened  by  sand. 

Drought  is  also  a  serious  disaster  in  this  region. 
According  to  the  records  0f  Kansu  provinoe,  during  the  83 
years  between  1865  and  194-7*  there  were  11  serious  droughts. 
One  lasted  for  four  years,  three  for  three  years,  and  one 
for  two  years.  Sand  and  drought  reduce  the  size  of  pas¬ 
toral  lands,  resulting  in  a  shortage  of  grazing  for  oattle. 
The  death  rate  of  sheep  in  Ta-k'e-hsiang  of  Hang-ching 
Banner  last  winter  was  20  percent,  and  the  death  rate  of 
cattle  in  Wu-hsien  Banner  reaohed  15  percent.  Shifting 
sands  also  affeot  the  development  of  industry  and  communi¬ 
cations.  The  mining  area  in  the  Ya-pu-lan  Salt  Lake  was 
buried  by  sand.  The  newly  built  Pao-lan  Railway  was  threa¬ 
tened  by  shifting  sand.  The  highways  between  Kilantai  Salt 
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Lake  snd  Lao-teng-k'ou,  andbetwien  Lao-teng-k’ou  and  San- 
shen-kung  have  been  buried  by  sand  and  are  nd  longer  use¬ 
ful. 


These  few  examples  show  the  serious  damage  the  shift¬ 
ing  sand  Is  doing  to  the  eoonomlo  development  of  the  peo*> 
pie.  For  the  sake  of  building  socialism,  or,  to  be  more 
speolflo,  for  the  sake  of  building  oommunlsm,  It  Is  obvious¬ 
ly  very  Important  to  ohange  deserts  into  a  better  environ¬ 
ment  for  habitation. 


(Ill) 


Before  Liberation,  the  feudal iatio  rule  did  not  oontrol 
the  sand  and  seriously  destroyed  stable  or  semi-stable 
vegetation  and  "ts'al-wan"  (faggot  flat).  Thus  the  area 
of  shifting  sand  grew  continuously. 

After  Liberation,  under  the  leadership  of  the  Com¬ 
munist  Party,  the  people  were  organized  to  struggle  against 
the  sand.  After  nine  short  years  of  aotlve  work  utilizing 
methods  suoh  as  sealing  the  sand  and  growing  grass,  forea- 
tatlon,  planting  sand  barriers,  and  holding  down  sand  dunes, 
there  has  been  great  achievements  in  sand  control. 

In  wind- prevent ion  and  sand-stabilization,  according 
to  incomplete  statistics  the  total  area  of  forestation 
was  352,138 ha  (by  the  and  of  1957).  Farm  land  was  expanded. 
Grain  and  cotton  were  insured  as  good  crops.  For  instance, 
50,000  mou  of  farmland  in  Teng-k'ou  that  had  previous¬ 
ly  been  damaged  by  shifting  sand  was  again  under  cultiva¬ 
tion  and  its  productivity  per  unit  increased  more  than 
three  times. 

In  1958,  under  the  Big  Leap  Forward  in  production,  a 
new  high  tide  for  sand  oontrol  and  forestation  appeared. 

The  area  of  forestation  doubled.  During  the  rain  season 
that  year,  airplanes  were  used  in  Yu-lin,  Min-ch'ing,  Chiu- 
ch'uan.  Ku-lang,  and  Ta-chln  to  sow  sand-stabilizing  plants 
over  44,750  hectares  of  land.  In  many  places,  people  grew 
grass  on  the  sandy  land  near  their  farms  to  control  sand. 

In  the  years  1950-1957,  90,000  mou  of  sand  in  Teng- 
k'ou  and  more  than  1,800,000  mou  in  Min-oh'in  were  con¬ 
trolled,  The  largest  scale  of  control  is  at  Liu-pa  of  Min- 
ch'ing  where  the  ts *al  wan  extends  40  kilometers  in  length 
and  10  kilometers  at  the  widest  place. 

In  the  area  where  the  sand  was  controlled,  red  willow 
grew  as  tall  as  1.5  meteri ,  forming  a  long  green  wall 
against  sand  and  wind.  Furthermore,  systematic  woodcutting 
and  medical  herb  and  seed  collecting  add  new  income  to  com¬ 
mune  members.  These  simple  and  easy  methods  can  oe  used 
in  areas  where  the  density  of  population  is  very  small. 
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Installation  of  sand  barriers  (wind-breaking  walls) 
is  also  a  popular  method.  There  are  two  kinds  of  sand 
barriers.  One  is  a  meohanloal  sand  barrier.  It  is  an 
effective  method  for  protecting  the  growth  of  plants. 
However,  it  is  only  a  temporary  method.  In  the  oity  of 
Min-oh'in,  3,000  lief  wind-breaking  walls  have  been  built 
in  the  past  eight  years,  protecting  more  than  40,000  mou 
of  farmland.  Along  the  newly  built  Pao-lan  Railway  in  the 
section  west  of  Chung-wel  where  it  passes  through  the  de¬ 
sert,  sand  barriers  have  served  useful  purposes. 

The  other,  kind  of  sand  barrier  is  a  biologloal  bar¬ 
rier,  In  areas  where  the  water  supply  is  good  and  the 
population  large,  the  method  can  be  used  and  will  gain 
greater  results  than  the  meohanioal  sand  barrier.  In  the 
Ho-hsi  Corridor,  almost  every  hslen  has  used  or  is  using 
this  method  of  "burying  sand  duneT*  The  method  is  to 
level  the  top  of  a  sand  dune  and  cover  it  with  a  layer  of 
10-15  om,  of  wet  soil  or  day.  When  the  layer  is  dry,  it 
becomes  a  smooth  and  strong  coating  whloh  will  resist  wind 
erosion.  Trees  can  then  be  planted  around  the  sand  dune. 

This  method  has  great  effeot  in  controlling  shifting 
sands.  In  Chin  -t'a  where  thlB  method  is  used  2,140  mou 
of  farmland  was  protected.  Aooording  to  our  observations, 
no  vegetation  grew  under  40  om.  of  dried  sand  layer  of 
buried  aand  dune,  while  plants  grew  in  8-10  om,  of  un¬ 
burled  sand.  Therefore,  this  method  is  best  used  in  those 
shifting  sand  areas  in  urgent  need  of  sand  oontrol  where 
it  is  difficult  to  oontrol  sand  with  plants. 

The  methods  must  be  coordinated  in  order  to  achieve 
the  best  results.  We  oannot  depend  on  one  method  alone. 

From  1951  to  date,  Hsieh-po  hsiang  of  Min-ch*in  built  52,652 
mou  of  wind-breaking  and  sand-oontrolling  forests,  grew 
9,300  mou  of  sand-controlling  grass,  oonstruoted  90  11  of 
wind-breaking  walls,  burled  600  mou  of  sand  dunes,  planted 
30  li  of  bank-strengthening  forests  (from  Ta-pa-k'ou  to 
T'ien-pin  hisang),  and  planted  fruit  trees  in  14  farm- 
protecting  zones.  Their  great  efforts  have  completely 
ohanged  the  appearance  of  the  deserts.  This  is  an  example 
of  coordinated  control  which  is  worth  promoting  and  follow¬ 
ing. 
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(IV) 
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The  purpose  of  forestation  and  transformation  of  de¬ 
serts  Is  to  turn  unproductive  and  harmful  deserts  Into 
oases,  and  then  turn  oases  Into  produotlve  grazing  lands, 
forests,  and, If  possible,  farms,  gr&pe  orchards,  or  vege¬ 
table  gardens.  The  prinolples  and  procedures  of  desert 
transformation  are,  we  think,  to  begin  with  the  nearer 
places  and  the  easier  work,  to  suit  looal  conditions,  to 
prevent  disaster,  and  to  equally  stress  prevention  and 
control. 

Based  an  these  prinolples,  we  will  dlsouss  forest- 
atlon  of  deserts  and  their  transformation  and  utilization 
In  the  following  three  regions: 

1.  Ordos  and  the  Mao-wu-su  and  K*u-pu-chi  Deserts 
In  northern  Shensi  province. 

Apart  from  widespread  high  altitude  marBh  land,  allu¬ 
vion  of  low  land  rivers  (such  as  the  Yu-oh*i,  Hung-llu,  and 
Yellow  Rivers)  and  sedimentation  of  the  lakes,  the  shifting 
sand  In  this  region  is  often  seen  over  the  ground  mass  (of 
Cretaceous  period,  Jurassio  period,  red  sandstone,  or  green 
sandstone).  The  border  of  the  shifting  sand  often  covers 
the  old  abandoned  farms  (as  seen  In  northern  Shensi). 

Northern  Shenal  and  the  Mao-wu-su  Desert  in  south¬ 
eastern  Ordos  Is  a  ohaln  of  oresoent  aand-hills  of  4-6 
or  10-15  meters  In  thiokness.  There  are  plants  like 
Agriophyllum  arenarlum,  Corlspermum  patelliforme  and  Psam- 
tnocholoa  villosa  In  the  shifting  sand  area,  and  Artemisia 
Ordosloa  and  Artemisia  sphaerooephala  In  the  hills.  The 
natural  environment  here  Is  better  than  in  the  K'u-pu-chl 
Desert  north  of  Ordos  or  the  shifting  sand  a,rea  on  the 
plateau.  The  population  here  Is  also  larger. 

Therefore,  we  should  oontinue  to  plant  various  kinds 
of  willows  in  order  to  build  a  sand- prevent ion  forest 
zone.  Outside  the  zone,  the  seml-shifting  or  shifting 
sand  lands  within  5  to  10  kilometers  should  be  sealed  and 
seeded  manually  or  by  airplane  with  sand-solidifying  plants 
such  as  Agriophyllum  arenarlum,  Artemisia  sp,  and  Hedy- 
sarum  mongbllcum. 
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If  the  area  outside  the  zone  has  mainly  thin  sand 
dunes  of  great  mobility,  and  espeoially  if  the  shifting 
sand  Is  olose  to  a  communication  line,  then  plants  like 
Tamar lx  ramoslasima  and  white  trlbulue  are  needed. 

In  semi-stabilized  sand  land,  plants  like  Caragana 
korshlnskll,  Sal lx  Chellophylla,  Sallx  flavida,  and  Arte¬ 
misia  sp.  can  be  used.  It  must  pointed  out  that  on  low 
lands  or  the  inner  part  of  a  desert  where  the  rook  under 
shifting  sand  does  not  leak  water  beoause  the  sand  dune  has 
sufficient  water  for  the  growth  of  desert  plants,  sand- 
oonsolidating  plants  should  be  planted  among  hills. 

Judging  from  the  geographical  position  of  the  K'u- 
pu-oh'i  Desert  and  the  wild  trees  grown  there,  although 
rainfall  is  not  as  adequate  as  in  the  south.  We  feel 
that  the  biological  method  can  be  used  to  stabilized  the 
sand,  in  the  orescent-like  chains  of  sand  dunes  13-30 
meters  high,  sand-stabilizing  plants  can  be  seeded  in 
strips. 

However,  in  the  sand  hill  areas  along  the  Yellow 
River,  seeds  of  Hedysarum  mongolloum,  Agriophyllum  go- 
bioum,  and  Artemisia  sp.  can  be  spread  by  airplane.  On 
the  beaches  along  the  river,  airplanes  can  spread  willows 
seeds. 

If  water, of  the  Yellow  Rlv.er  can  be  successfully 
guided  to  the  edge  of  the  shifting  sand,  then  some  willows 
oan  be  planted  to  form  a  protective  forest.  At.  the  same 
time,  a  forest  must  be  built  along  the  river  to  protect  the 
banks.  These  forests  will  produce  some  timber  for  consump¬ 
tion. 


Large  scale  grass-growing  and  seeing  by  airplane 
must  also  take  into  consideration  the  growth  of  grazing 
grass,  the  method  is  to  seed  perennial  grazing  grass  over 
the  sandy  land  where  underground  water  is  high.  In  this 
area,  it  is  important  to  properly  utilize  old  stable  sand- 
land  in  order  to  raise  the  utility  rate.  But  we  must 
watch  the  shifting  sand  whloh  may  be  oreated  by  grazing. 

Meanwhile,  good  perennial  grazing  grass  —  medlcago 
dentloulata  --  must  be  seleoted  for  stable  sandy  land  in 
order  to  improve  permanent  grazing  land.  The  lake-bottom 
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low  land  dan  be  developed  for  growing  feedings.  Some  land 
oan  be  used  for  grdVing  grazing  grabs  and  rotating  farm¬ 
ing  of  grazing  gr&Ss  can  be  practised. 

Old  farmland  and  alluvial  sandy  land  buried  under 
shifting  sand  oan  be  agriculturally  developed  by  planting 
grapes  and  melons. 


2.  Al ashen  Desert, 


The  Pa-yln-wen-tu-arh  Desert  and  Wu-lan-pu-ho  Desert 
In  northeast  Alashan  are  a  orescent-shape  chain  of  sand 
dunes  with  a  general  height  of  6-8  meters  to  15  meters. 

The  highest  may  reaoh  30  meters.  Under  the  Influence  of 
wind,  shifting  sand  moves  toward  the  east,  and  covers  the 
ladder  and  abandoned  farmland  along  the  Yellow  River.  Part 
of  the  shifting  sand  oovers  the  sedimentation  on  the  lakes, 
and  a  part  also  oovers  the  groundmass. 

The  underground  water  Is  fresh  with  the  exception  of 
the  sand  dunes  over  the  lake  sedimentation  where  It  Is 
salty.  Plants  like  Hedysarum  mongolloum,  Agriophyllum 
arenarlum,  mlen-p'ung,  Fsammoohloa  vlllosaf  Phragmites 
communis,  and  Artemisia  sp.  are  found  among  sand  dunes. 

In  the  low  and  flat  sandy  lands  In  these  two  deserts  are 
forests  of  Haloxylon  ammodendron. 

In  southern  Alashan,  the  western  Dzungaria  Desert 
(Including  the  neighboring  She-erh-k’a  Desert  and  the 
Nan-chi-leng  Desert),  and  the  Pa-tan-ohi-lin  Desert  have 
mobile  orescent  aand  dunes.  Near  the  edge  of  a  lake  they 
are  about  3-5  meters  In  thickness.  Those  In  the  Interior 
of  the  deserts  may  be  as  high  as  10-30  meters.  Only  In 
the  interior  of  the  Nan- tan-chi  Desert  oan  we  find  sand 
dunes  more  than  100  meters  high,  and  in  the  Pa- tan-chi 
-lln  Desert  the  highest  sand  dunes  may  reaoh  more  than 
400  meters  high. 

Apart  from  sand  lands  similar  to  those  In  the  Wu- 
lan-pu-ho  Desert,  the  southern  border  of  the  Dzungaria 
Desert  often  sees  shifting  sand  above  the  sedimentation 
before  mountains  where  the  underground  water  may  be  20- 
50  meters, deep. 
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On  the  southern  border  of  the  BA-tan<*ohi-lin  Desert* 
near  Ya-pu-lal  Salt  Lake,  In  front  of  tfte  Huo-la-ll-ssu 
Desert*  there  Is  a  type  of  shifting  fiatjd  Which  covers  salt 
earth.  These  two  types,  and  especially  the  latter  type, 
are  difficult  for  vegetation  growth. 

Based  on  the  above  characteristics  of  deserts,  a 
belt  five  kilometers  wide,  or  10  kilometers  wide  if  con¬ 
ditions  are  favorable  between  the  fringes  of  the  Dzungaria 
and  Wu-lan-pu  Deserts  near  the  Yellow  River  and  the  farm¬ 
ing  areas  oan  be  sealed  in  for  growing  grass.  Seeding 
plants  like  Agrlophyllum  arenarium,  Artemisia  sp.,  Hedy- 
sarum  mongolioum,  Haloxylon  ammodendron,  and  Nltraria 
tangutorum  can  be  done  manually  or  by  Airplane. 

At  the  same  time, a  sand-prevention  forest  zone  20-60 
meters  wide  can  be  built  around  the  semi-shifting  sand 
land.  This  zone  oan  be  made  of  several  kinds  of  Ballcales. 
Controlling  the  shifting  sand  by  surrounding  it  from  the 
outside  will  help  the  development  of  industry  and  agricul¬ 
ture.  In  the  interior  of  the  Wu-lan-pu-ho  Desert,  condi¬ 
tions  will  be  changed  beoause  of  the  planned  Irrigation 
by  the  water  from  the  Yellow  Riyer.  In  the  irrigated  areas 
airplane  seeding  oan  be  done. 

One  of  the  special  characteristics  of  the  Dzungaria 
Desert  is  the  interlacing  of  lakes  and  deserts.  The  lake 
basins  occupy  more  than  20  percent  of  this  desert  region. 
Therefore,  sand  oontrol  can  begin  with  controlling  the 
shifting  sand  around  the  lake  basins. 

By  attaching  the  interior  of  the  desert  outside  the 
lake  basins  and  connecting  the  lake  basins  together  one 
by  one  from  points  to  lines,  we  oan  out  up  the  desert  and 
then  oonneot  the  area  between  lines  until  the  whole  desert 
is  eliminated. 

Through  forestation  we  oan  build  a  sand  prevention 
zone  with  Populus  diversifolia  and  Calli,  mohgollca.  On 
the  semi-shifting  sand  and  shifting  sand  areas  outside  the 
zone,  Artemlsa  sp.,  Artemisia  ordosica,  Hedysarum  mongo¬ 
lioum,  Calli,  mongolica,  and  Haloxylon  ammodendron  will  be 
planted.  Large  lake  basins  will  be  sealed  for  growing 
grass.  Better  areas,  if  possible,  will  be  seeded  square 
by  Square  in  order  to  aooelerate  forestation. 


16 


Along  the  railways  and  planned  Railway  lines,  sand 
prevention  barriers  must  be  built  on  both  sides  within 
1,300  meters,  and  sand-stabilising  plants  must  be  plAnted 
within  the  barriers.  The  zones  two  kilometers  outeide  the 
barriers  will  be  sealed  for  .growing  grass  in  order  to  pro¬ 
tect  the  railways. 


In  areas  where  shifting  sand  threatens  salt  lakes* 
we  should  depend  mainly  on  establishing  a  line  of  barriers 
on  sand  dunes  or  burying  the  sand  dunes  with  salt  water. 
Also,  a  line  of  sand  barriers  oan  be  built  on  the  range  of 
sand  dunes  1,000  meters  outside  the  protected  zone  in  order 
to  raise  the  height.  If  there  is  enough  rainfall,  aand- 
stabllizlng  trees  may  be  planted  between  barriers. 

After  beginning  sand- stabilizing  work,  and  especially 
during  the  first  five  years,  it  is  very  important  to  solve 
the  problem  of  water  supply  and  to  establish  grazing  bases 
in  order  to  insure  the  development  of  the  pastoral  industry. 
In  locations  suitable  for  grazing  bases,  grazing  grasses 
like  medloago  denticulate,  ts’ao-mu-ohl,  sugar  beets  for 
feeding,  and  sun  flowers  oan  be  grown  in  sand  dune  areas 
where  Achnatherum  splendens,  Phragmites  oommunis,  and  Ni- 
trarla  tangutorum  grow  on  lake  basins. 


Dams  should  then  be  built,  wells  drilled,  and  land 
irrigated  on  the  plains  in  front  of  the  mountains  in  order 
to  develop  a  grazing  field.  Grazing  grass  can  be  grown  on 
semi-stable  sand  to  make  a  grass  field. 


In  addition  to  these  methods  of  development,  we  must 
rationally  utilize  the  existing  grassland,  lnorease  utility 
of  grassland,  establish  a  pasturing  and  grass-cutting  sys¬ 
tem  (following  others  in  pasturing,  rotating  pasturing,  and 
timely  grass-cutting).  At  the  same  time,  human  efforts 
should  be  made  to  expand  the  utilized  area  by  drilling 
wells  in  grassland  where  there  is  a  shortage  of  water. 


Following  sand  stabilization  is  the  problem  of  fuel 
supply.  After  the  stabilization  of  sand,  fuel  will  be 
produced.  For  instance,  one  hectare  of  Haloxylon  ammoden- 
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dron  oan  produce  40  tons  of  fuel.  But  meet  fuel  needs 
In  the  early  stage,  natural  resburces  liie  sun  stove  and 
natural  gass  be  used.  Systematic  wood-cutting  oan  be  done 
in  areas  where  vegetation  Is  prosperous. 


To  meet  the  need  of  seeds  for  sand  stabilization.  It 
Is  suggested  that  outtlng  the  present  forests  of  Haloxylon 
ammodendron,  Populus  divers  If ol la,  Calll.  mnngolioa,  Arte¬ 
misia  salsololde,  Taxarix  ramoslsslma,  and  Gain,  sp, 
shrubs  be  prohibited  and  that  their  seed -producing  be  In¬ 
tensified. 


It  Is  also  suggested  that  grape  gardens*  o ro hards,  . 
vegetable  farms,  or  farmlands  be  developed  near  oases  and 
populated  lake  basins. 


3,  Ho-hsl  Corridor  Sand  Land. 


The  main  types  of  shifting  sand  In  Ho-hsl  Corridor 
are:  shifting  sands  of  various  thickness  ooverlng  the 
alluvions  of  rivers  or  lakes,  or  abandoned  farms;  shifting 
sands  covering  the  alluvion  In  front  of  the  mountains, 
over  gravel  gobi  plains,  and  over  slopes  of  rooky  hills. 
Exoept  for  the  first  type  where  the  underground  water  Is 
high.  It  Is  difficult  to  grow  vegetation  In  any  of  the 
other  types  of  sand  land* 


From  the  standpoint  of  forestation  In  the  deserts, 
the  Ho-hsl  Corridor  oan  be  divided  Into  two  parts,  the  east 
and  the  west,  with  Chlu-oh*uan  as  the  dividing  line.  Dif¬ 
ferent  methods  should  be  used  In  view  of  their  different 
natural  environments. 


In  the  eastern  part,  for  example  In  Min-oh'ing, 
efforts  should  be  made  to  build  three  lines  of  defense 
on  the  border  of  the  desert  in  the  northwest.  The  first 
line  Is  a  sand  prevention  forest  zone  near  the  border  of 
oases  where  underground  water  is  high  and  Irrigation  is 
good  and  trees  and  shrubs  like  Populus  divers if olia,  Tam- 
arix  ramoslsslma,  Populus  slmonli,  and  Salix  Chellophylla 
oan  planted. 
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The  seoond  line  is  to  build  wind-breaking  fenoes  on 
shifting  sand  dunes  and  to  plant  trees  like  Artemisia 
ordosloa,  Tamarix  ramosisslma,  Hedysarum  mongolicuin,; 
Artemisia  sp.,  Nltrarla  tangutorum,  and  wild  jute. 

The  third  line  is  to  seed  sand  stabilizing  vegetation 
on  the  outer  zone.  In  future,  seeding  by  airplane  should 
be  done  mainly  on  the  seoond  and  third  lines.  The  interior 
part  of  the  deserts  oan  be  completely  sealed.  After  the 
sand  is  stabilized,  the  seoond  line  oan. produce  fuel  and 
grazing  grass, and  the  third  kine  oan  beoome  pastoral  lands. 

To  supply  feed  in  the  early  stage,  the  looal  people 
have  the  custom  of  cultivating  medioago  dehticulata  as 
grazing  grass.  The  systematic  expansion  of  grazing  grass 
fields  in  the  future  will  oooupy  10  percent  (100,000  mou) 
of  farmland.  This  la  an  example  of  solving  the  contra¬ 
diction  between  sealing  the  sand  and  pasturing.  ThiB  is 
also  a  rational  utilization  of  land  and  a  good  method  of  co¬ 
ordinating  agriculture  and  pasturing,  and  should  be  pro¬ 
moted  in  similar  areas. 

At  the  same  time,  we  suggest  that  we  should  also 
stress  the  cultivation  of  grazing  grass  in  sealed  sand 
land.  In  the  development  of  cattle-raising,  we  should 
stress  growing  working  animals,  meat  animals,  and  pigs. 
Furthermore,  the  population  of  Min-ch*ing  is  large  and 
neigboring  Alashan  Banner  has  a  small  population  and  a 
shortage  of  labor.  Cooperation  between  the  two  win  great¬ 
ly  help  the  transformation  of  deserts. 


Natural  conditions  in  the  western  part  of  Ho-hsi 
Corridor  are  severe.  The  dry  sand  layer  of  sand  dunes 
is  one  or  two  meters  thick  and  even  sand-growing  plants 
cannot  grow.  Therefore,  to  prevent  the  serious  danger  of 
shifting  sand,  we  have  to  depend  on  planting  sand  barriers. 
However,  we  must  plant  sand  stabilizing  trees  when  rain¬ 
fall  is  sufficient.  In  areas  where  the  underground  water 
is  high,  only  strong  salt-tolerant  plants  can  be  grown 
because  of  salinization. 


The  Yuan-yang  Water  Reservoir  in  Chin-t’a  is  threa¬ 
tened  by  shifting  sand  and  sand  barriers  should  be  built. 
However,  sand  carried  into  the  channel  and  reservoir  by 
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water  far  exoeeds  that  blown  In  by  the  wind.  Therefore,, 

It  Is  suggested  that  forestation  and  vegetation  should  b(e 
developed  along  both  sides  of  the  channel,  along  with  home 
neoessary  sand  and  water  oontrol  construction. 


The  shifting  sand  of  sand  dunes  In  the  interior  part 
of  the  oases  oan  be  stabilized  by  planting  sand  barriers 
and  sand-stabilizing  trees.  Grapes  and  melons  oan  be 
grown  on  sandy  land  less  than  two  meters  thiok. 


It  is  Important  to  oontrol  the  sand  in  a  large  waste 
land  being  opened  up  for  cultivation.  It  is  suggested  that 
a  protective  forest  be  built  in  accordance  with  the  irri¬ 
gation  system  and  the  looal  wind  condition. 


In  the  territory  of  the  Corridor,  there  are  many 
ancient  and  modern  dry  river  basins  (which  are  sources  of 
sand).’  Large-scale  forestation  should  be  done  in  order  to 
oontrol  sand,  and  trees  should  be  planted  along  both  sides 
of  highways  and  rivers.  The  forestation  will  not  only 
oontrol  the  sand  but  also  improve  the  looal  weSther  in 
the  Corridor.  It  oan  proteot  the  industrial  bases  and 
insure  high  productivity  of  cotton  and  grains. 

In  addition  to  the  three  main  regions,  there  are 
shifting  sands,  mobile  orescent  sand  dunes,  and  sand  dune 
chains  of  various  sizes  scattered  over  the  alluvial  land 
along  the  Yellow  River  in  Nlnghaia  plains  and  the  valley  of 
the  Pa  League.  The  sand  is  not  very  thiok  and  the  under¬ 
ground  water  is  rather  high. 


It  is  therefore,  easy  to  oontrol  the  sand  by  plants, 
as  suggested  for  similar  sand  lands  in  the  three  main 
regions.  However,  speoial  attention  should  be  given  to  the 
forests  along  the  rivers  and  channels  so  that  there  will 
be  thick  forestation. 

Now,  let  us  discuss  the  problem  of  seeding  by  air¬ 
plane. 

Seeding  by  airplane  will  be  the  main  method  used  over 
large  sparsely  populated  sand  lands.  An  An-2  type  of  plane 
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can  seed  about  2,000r3»000  hectares  of  land  a  day,  which 
•quale  500-700  men  working. 


The  suooess  of  seeding  by  plane  depends  on  select¬ 
ing  the  right  land,  seeds,  and  season.  Most  dependable 
lands  are  those  with  more  rainfall,  high  underground  water, 
sufficient  moisture  In  the  sand,  semi-mobile  sand,  and 
less  mobile  shifting  sand  during  the  rainy  season.  Although 
rainfall  in  this  region  Is  unstable,  we  oan  Improve  weather 
forecasting  to  oapture  rainfall. 


In  selecting  seeds,  the  seeds  of  pioneering  plants 
of  shifting  sand  suoh  as  Agrlophyllum  arenarlum,  Artemisia 
sp* ,  and  Hedysarum  mongolioum  may  be  mixed  and  spread. 

The  annual  Agrlophyllum  arenarlum  can  protect  the  growth 
of  Artemisia  sp.  The  dead  Agrlophyllum  arenarlum  leaveB 
its  own  seeds  which  will  grow  the  following  year.  Hedy¬ 
sarum  mongolioum  is  not  affeoted  by  the  weight  of  sand. 
Buried  under  the  sand,  It  will  grow  the  second  year  if  it 
does  not  grow  in  the  first. 


The  Haloxylon  ammodendron  Is  best  planted  in  semi- 
mobile  land,  and  (due  to  the  fact  that  some  may  die  every 
year)  a  total  of  150  trees  after  five  years  will  be  con¬ 
sidered  satisfactory.  Otherwise,  it  will  have  to  be  seeded 
again.  Some  of  the  seeds  spread  over  shifting  sand  will 
inevitabley  be  blown  into  low  lands  or  dry  out,  especially 
during  the  spring  following  seeding.  However,  if  only 
part  of  the  plants  survive,  vegetation  will  improve.  If 
vegetation  in  the  year  following  seeding  is  15-35  percent, 
it  should  be  seeded  again  until  it  reaches  above  35  per¬ 
cent. 


Finally,  based  on  the  methods  used  in  the  above-men¬ 
tioned  regions,  the  more  general  ones  oan  be  summarized  as 
follows: 


(1)  For  shifting  sand  near  villages,  oases,  communi¬ 
cation  lines,  rivers,  canals,  and  important  construction 
bases,  all  methods  (including  sealing,  grass- growing,  tree- 
planting,  and  sand-barriers)  should  be  used  to  control 
sand.  After  the  sand  is  under  oontrol,  systematic  grass¬ 
mowing  or  grazing  may  be  allowed. 
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(2 J  For  shifting  sand  not  far  from  villages,  oases, 
and  communication  lines  (outskirts  of  areas  mentioned 
above),  seeding  by  manpower  or  airplane,  or  planting  sand- 
stabilizing  trees  may  be  done.  After  the  sand  is  stabi¬ 
lized,  the  trees  oan  be  used  for  producing  fuel. 


'(3)  For  shifting  sand  outside  the  second  region, 
seeding  by  manpower  oan  be  done.  After  the  vegetation  has 
reached  15-35  peroent,  seeding  by  airplane  oan  be  done* 
When  the  sand  is  stabilized  (five  years  after  the  seeding 
of  Haloxylon  ammodendron  by  airplane),  it  oan  be  used  for 
grazing  small  oattle. 

(4)  For  shifting  sand  far  from  villages,  oases,  and 
communication  lines,  generally  speaking  artificial  rain¬ 
fall  or  irrigation  must  be  used  for  seeding  stabilizing  ? 
plants  in  the  interior  part  of  the  desert. 
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The  Natural  Characteristics  of  Deserts  In  North  China 
(With  a  map  of  distribution  of  deserts  and  16  photographs) 


The  total  area  of  northern  Shensi,  Ordos,  Alashan, 
Edslngol,  Nlnghsla,  and  Ho-hsi  Corridor  Is  about  650,000 
square  kilometers,  of  this  area,  235 , 000  square  kilo¬ 
meters,  or  37  peroent,  are  deserts.  About  40  peroent,or 
108,000  square  kilometers  of  the  deserts  are  shifting 
sand. 


The  well-known  deserts  In  this  area  (see  the  map  of 
distribution  of  deserts  In  north  China)  are:  The  Mao-wu- 
su  Desert  In  northern  Shensi  and  southeast  Ordos;  the 
K’ui-pu-oh’l  Desert  In  northern  Ordos;  the  Wu-lan-pu-ho 
Desert,  the  O-ma-lel-k'e  Desert  (Pa-yin-wen-tu-erh  Desert) 
northeast  of  Alashan;  Dzungaria  Desert,  Nan-chi-leng  De¬ 
sert,  and  She-ezh-k'a  Desert  of  southern  AlaBhan;  the  Pa- 
tan-ohl-lln  Desert,  and  Ho-la-ll-ssu  Desert,  of  western 
Alashan.  Other  deserts  are  of  various  sizes  and  are 
soattered. 


1.  Marshland  southeast  of  Ordos  and  the  Mao-wu-su 
Desert  In  northern  Shensi, 


It  Includes  the  east  and  southeast  parts  of  Ordos, 

Its  northern  border  Is  Ch'len-sa-pa  and  Man-lai  (west  of 
Tung-sheng);  Its  eastern  border  Is  Hung-hsien-oho;  and  its 
southern  border  Is  the  Great  Wall,  Its  western  border 
begins  In  the  north  from  Chang- tan- ohao  of  the  Ta-la-t'e 
Banner,  through  T'len-chu-mlao  of  the  Hang-ohin  Banner,  to 
Yen-oh'ih  of  Shensi  provinoe  on  the  southern  edge  of  Ordos 
in  the  sov ch.  This  region  Is  steppe  land.  The  average 
temperature  In  July  is  between  23  and  24  degrees  C.  The 
rainfall  is  between  300  and  400  mm.  The  proportion  between 
rainfall  and  evaporation  is  1:4, 
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On  the  southern  edge  of  Ordos,  the  rainfall  decreases 
from  east  to  west  to  259.7  mm.  inYen-oh*ih,  while  evapor¬ 
ation  gradually  increases.  In  the  north ,  there  is  simi¬ 
lar  differentation  from  east  to  west. 

The  volume  of  the  Wu-lan-mu-lun  River  and  the  short 
rivers  that  originate  from  the  sandy  gravel  plateau  north¬ 
east  of  Ordos  and  run  northward  into  the  Yellow  River  are 
small.  The  CbM-oh'lu  River  that  originates  in  Tao-t’u- 
hal-tzu  of  Tsa-sa-k'e  Banner*  and  the  Pai  River  originat¬ 
ing  from  Wu-shen  Banner  join  to  form  the  Yu-oh'l  River 
which  passes  by  Yu-lln  and  runs  into  the  Wu-ting  River. 

The  Hung-liu,  the  Na-llng,  the  Hal-liu-t*u,  and  the  Lu 
Rivers  in  southern  Ordos  also  run  into  the  Wu-ting  River. 

Sand  lands  are . scattered  over  marshlands,  alluvial 
lands,  and  sedimentations  on  lowland  rivers  and  lakeB. 

They  are  locally  called  the  "Mao-wu-su  Sand  Belt".  Shift¬ 
ing  sand  does  not  oover  muoh  of  the  plateau,  with  rooks 
of  the  Cretaceous  period,  Jurassio  period,  red  sandstone, 
and  grey- green  sandstone. 

In  southern  Ordos  bordering  the  loess,  some  shifting 
sand  is  seen  over  loess  hills  (such  as  the  Ch*ing-yun 
Mountains  in  Yu-lln).  Shifting  sands  are  mainly  orescent 
sand  dune  chains  of  4-6  and  10-15  meters  in  height.  The 
oresoent  aand  dunes  over  the  Iossb  hills  and  slopes  are 
usually  below  four  meters.  The  shifting  sand  in  the  area 
moves  from  northwest  to  southeast. 

Covering  the  oresoent  sand  dunes  are  the  typloal  sand 
vegetation:  Corisperumum  hyssopifolium,  Agriophyllum 
arenarlum,  and  psammoohloa  vlllosa,  with  Artemisia  ordo- 
sloa  and  Ar.  sphaeroeephala  among  sand  dune  chains. 

In  the  semi-mobile  sand  lands  (with  15-35  percent 
vegetation)  where  the  underground  water  is  high,  there  are 
Sallx  flavlda,  S.  mongollca,  and  S.  Cheilophylla  in  addi¬ 
tion  to  the  above-mentioned  plants.  In  stabilized  land 
(with  more  than  35  percent  vegetation)  on  chestnut  earth, 
there  are  Artmlsla  ordosioa,  Ar,  sphaeroeephala,  Caragana 
korshinskll,  and  Juniperus  sabina.  This  proves  that  the 
physical  condition  of  the  sand  land  is  good  and  that  plants 
oan  be  used  for  stabilizing  the  sand. 
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Lakes  with  high  underground  water  and  lakes  of  low 
salinity  have  shrub  vegetation  suoh  as  shrub  willow, 
Hlppophae  rhamnoldes,  Achnotherum  splendens,  and  Carex 
stenophylla. 

The  high  plateau  mainly  has  light  chestnut  earth  and 
vegetation  like  3tlpa  bungeana,  Lespedeza  dahurloa,  and 
steppe  grasses.  Many  plaoes  have  been  cultivated  and 
planted  with  grains  and  jutes. 


2.  The  K'u-pu-oh'l  Desert  In  north  and  northwest 
Ordos. 


Its  northern  border  Is  the  Yellow  River;  Its  southern 
border  Yen-hal-tzu  of  Hang-chin  Banner.  Its  western  bor¬ 
der  begins  from  the  Yellow  River  and  runs  eastward  270 
kilometers  to  the  Ha-t*a-ohan  River.  Its  eastern  part  is 
15-20  kilometers  In  width  and  the  western  part  Is  as  wide 
as  70  kilometers.  The  sand  gradually  scatters  towards 
the  east.  The  eastern  part  of  the  desert  Is  out  by  several 
seasonal  rivers  suoh  as  the  K'eng-tul-kou,  the  Pao-she- 
t'ai-oh’uan,  the  Ho-lal-kou,  the  Shul-tung,  and  the  He- 
t*al-ohan  Rivers,  which  are  50-500  meters  In  width. 

The  deserts  in  this  region  are  In  an  area  of  desert 
steppe.  The  local  people  call  them  "the  K’u-pu-oh'l  De¬ 
sert",  As  early  as  the  late  19th  century,  Russian  travel¬ 
ler  H.  M,  Przewalski  surveyed  this  region  and  recorded  it 
as  "K’u-tsu-pu-ch’l  Desert." 

The  K'u-pu-ch’i  Desert  has  a  crescent  sand  dune  chain 
that  runs  from  the  northeast  to  the  southwest  with  a  height 
of  13-30  meters.  It  covers  anoient  sedimentation  of  Cre¬ 
taceous  period  and  some  of  Jurassic  period.  Some  weathered 
marble  of  Ordovician  period  is  found  near  the  He-t’ai-ohan 
River,  Along  the  Yellow  River,  sand  is  scattered  over  the 
ladder  lands.  The  shifting  sand  dune  has  very  fine  sand. 

In  the  alluvial  ladder  lands  of  the  Yellow  River  south  of 
the  Ta-la-t’eh  Banner,  73-88  percent  of  the  sand  of  cres- 
oent  sand  dune  is  fine  sand. 

The  low  land  between  sand  dunes  grow  sparse  Caragana 
korshlnskii,  Cllir  *tes  frutloosa,  Atraphaxis  frutesoene, 
Calligonum  sp, ,  fragphyrum  sp.,  Oxytropis  aciphylla,  Arte- 
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mlsla  Ordosioa,  and  Artmisia  sphaerooephala.  Main  vegeta¬ 
tion  on  the  shifting  aand  includes  Agriophyllum  arenarlum, 
Pugionium  cornutum,  Psammoohloa  villose,  and-  Hedysarum 
mongolicum.  On  alluvial  lands  where  the  underground  water 
is  high,  vegetation  is  more  prosperous. 

Stable  and  semi-stable  sand  lands  are  looated  around; 
the  mobile  sand.  Stable  sand  has  sandy  soil  of  brown  soil 
type.  The  main  plants  are  Artemisia  aphaerooephala,  Car- 
agana  miorophylla,  Glyoyrrhiza  uralensis,  Eurotia  oera- 
toldes,  Salsola  callina,  and  reeds. 


3.  Plateau  sand  lands  in  oentral  and  western  Ordos. 


The  western  border  of.  this  region  consists  of  low 
hills  made  of  old  sedimentation  of  Sinlan  period  and  early 
palaeozoio  era  such  as  the  Chotzu  Mountains,  the  A-la-pu- 
su  Mountains,  and  the  eastern  border  of  the  NlnghBia  Plains. 
Its  north  conneots  with  the  southern  border  of  the  K'u-pu- 
oh*l  Desert.  Its  eastern  border  is  T'ien-tzu-miao  of  Hang- 
ohlng  Banner,  K'o-k'e-oho  of  0-t'o-k‘e  Banner  and  Yen-oh’ih 
which  is  also  the  dividing  line  between  desert  steppes  and 
dry  steppes.  Its  southern  border  is  the  southwestern  part 
of  Ordos. 

The  climAte  in  this  region  is  dry  and  cold.  The  aver¬ 
age  temperature  during  the  month  of  July  is  21.7  degrees 
C.  The  rainfall  is  252.8  mm.  and  evaporation  is  nine  times 
greater  than  rainfall. 

With  the  exception  of  rivers  originated  from  the  high 
plateau  (1,480  meters  in  altitude)  that  run  into  the  Yel¬ 
low  River,  the  principle  rivers  are  inland  rivers  such  as 
those  running  into  the  Yen-hai-tzu  marsh  land,  the  Hao-lai 
River,  and  the  T’ao-lai  River.  There  are  a  number  of  inland 
soda  (Na.2C0  3)  lakes  (such  as  the  Ch'a-han  Lake,  the  Pa-yen 
Lake,  and  the  Na-lin  Lake)  and  ohloride  lakes  (such  as  the 
Yen-hai-tzu  Lake)  in  the  oentral  part  of  this  region. 

The  low  hills  of  the  Cho-tzu  Mountains  oovers  the 
sandy  and  gravel  alluvial  plains  and  western  plateau  (where 
the  sand  rock  of  cretaceous  period  is  close  to  or  rises 
above  the  surface)  where  the  underground  water  is  deep  and 
light  chestnut  earth  is  found.  The  desert  steppe  vegetation 
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is  scattered  Caragna  tr agao  ant  holies,  Halolaohne  soongarioa, 
Zygophyllum  xanthoxylum,  Artemisia  oaplllaris,  Stipa  gobioa, 
and  larger  areas  of  Artemisia  frlglda. 

On  the  thin  and  weathered  covering  over  central  Ordos 
are  sandy  and  gravel  plateau  rising  20-40  meters  in  height. 
Some  sand  rooks  of  oretaceous  period  are  exposed  in  many 
plaoes.  Among  those  weathered  rooks  are  Convolvulus  chin- 
ana  ia,  Lagoohllus  llllcifollus,  Thymus  serpyllum,  Allium 
mongolioum,  Oxytropls  pubesula,  and  Stellera  ohamaejasme. 

On  the  meadow  saline  soil  and  sallnlzed  meadow  soil 
of  low  land  where  rivers  run  into  lakes,  the  underground 
water  is  about  1-2  meters  high.  The  vegetation  includes 
Carex  stenophylla,  Kalldlum  graoile,  Oalloarnla  fruiti- 
oosa,  Suaeda  glauoa,  Polygonum  arloulare,  Saussurea  amera, 
small  Phragmltes  communis,  Laotuoe  tatarloa,  Chenposlum 
albumrlatum,  Aohnatherum  splendens,  and  Nitrarla  tangu- 
torum. 

Aeollanoblle  sand  lands  of  small  size  are  scattered 
around.  With  the  exception  of  some  individual  crescent 
sand  dunes  and  some  flat  sand  lands,  the  topographical 
feature  of  the  sand  lands  is  mainly  orescent  sand  dune 
chains  3-5  meters  high  (with  rough  and  medium-fine  sand). 
Under  the  influence  of  the  northwestern  wind,  shifting 
sand  moves  toward  the  southeast.  On  the  shifting  sand  are 
annual  plants  like  Agrlophyllum  gobioum,  Corispermum  hys- 
soplfolium,  Kochia  scoparla,  and  Fsammoohloa  vlllosa.  As 
the  sand  dunes  become  more  stabilized  and  sand  hills  more 
gentle,  there  is  more  Artemisia  ordosloa,  some  Caragana 
miorophylla,  Pycostelma  laterlfloum,  and  Cynaohum  sibi- 
rloum.  When  sand  dunes  beoome  solid  sand  lands  and  develop 
ohestnut  soil,  Artemisia  sphaerooephala  is  no  longer  suit¬ 
able  to  the  environment'  and  gradually  declines.  It  is  re¬ 
placed  by  Artemisia  (frlglda),  Clelstogens  squarrosa, 

Thymus  mongollca,  and,  to  a.  lesser  degree,  by  Bassla 
dasyphylla,  and  Jurinea  mongollca. 

On  sand  hills  around  lakes  Nitrarla  tangutorum  is 
mainly  found,  but  when  the  sand  is  more  than  two  meters 
high,  this  plant  will  not  be  able  to  live  and  will  begin 
to  decline.  The  stabilized  sand  hills  will  then  again 
begin  to  be  weathered.  Therefore,  it  is  important  to  pro¬ 
tect  this  kind  of  sand  hill  by  planting  other  plants  such 
as  Tamar ix  Juniper ina. 
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4,  Sand  lands  of  Nlnghsla  and  Ho-t raa  Huang- ho  allu- 
.  vial  plains. 


This  region  Is  l.ooated  In  the  northern  and  central 
parts  of  the  desert  steppe.  The  altitude  of  the  Ho-t'ao 
Plains  Is  ,1,000-1,100  meters.  Its  northern  border  is 
folded  exfoliated  mountains  made  of  gneiss,  granite,  and 
metamorphio  rook,  —  the  Lang  and  the  Wu-la  Mountains. 

Its  southern  border  Is  the  Yellow  River.  Its  western 
boundary  Is  the  Alashan  Desert  and  the  Wu-lan-pu-ho  De¬ 
sert.  Its  eastern  border  reaohes  Fao-t'ou.  The  Nlnghsla 
Plains  Is  made  of  valleys  of  sinking  faults.  Its  western 
border  Is  the  exfoliated  high  mountains  of  early  Slnlan, 
Cambrian,  Ordovlolan,  and  Carboniferous  periods  —  The 
Ho-lan  Mountains.  Its  southern  border  Is  Chung-ning  and 
Chung-wel.  Its  eastern  border  Is  the  western  edge  of  Ordoe 
folding  zone. 

The  climate  Is  dry  and  oold,  especially  In  the  north. 
The  annual  average  temperature  is  6.5  degrees  C  In  the 
north  and  9.6  degrees  C  In  the  south.  The  annual  rainfall 
is  between  100  and  200  mm.  The  evaporation  Is  more  than 
ten  times  as  great  as  rainfall. 

On  the  salinlzed  and  farming  meadow  soil  In  alluvial 
plains,  there  are  natural  plants  suoh  as  Paeonla  anomala, 
Sqaensonla  salsula,  Llmonlum  bicolor,  Centaurea  plorls, 
Carex  atenophylla,  Ephedrea  equisetlna,  Aohnatherum  splen- 
dens,  Peganum  algellastrum,  Glyoyrrhlza  uralensls,  Agro- 
pyron  mongolioa,  Sal lx  Chellophylla,  and  Tamarlx  Juniperina. 

In  front  of the  low  hills  on  the  alluvial  plains  of 
light  chestnut  soil  are  dry  plants  like  Artemisia  oapillar- 
ls,  Stlpa  gobioa,  Iljlna  Regllil,  Convolvulus  tragaeanth- 
oides,  Fotanlnla  mongolioa,  Tetraona  mongolioa.  Ilex  pe- 
dunoulosa,  and  Zygophyllum  xanthoxylum. 

On  the  alluvial  plains,  the  typical  crescent  sand  dune 
ohalns  and  Individual  orescent  sand  dunes  made  of  shifting 
sand  blown  in  from  the  Wu-lan-pu-ho  Desert  are  scattered. 
The 'general  height  of  these  sand  dunes  are  2-3  meters,  3-4 
meters,  or,  for  some  of  them,  more  than  five  meters.  The 
dlstanoe  between  sand  dunes  Is  about  50  or  more  meters. 

They  are  generally  floury  sand  and  very  fine  sand.  The 
mobility  of  sand  dunes  is  great.  Moving  toward  the  south, 
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they  bury  farmlands.  The  underground  water  beneath  the 
sand  land  is  high,  no  deeper  than  three  meters,  and  some 
less  than  one  meter.  Therefore,  there  are  a  great  variety 
of  plants  on  the  low  lands  between  dunes,  suoh  as  Artemisia 
ordosloa,  Psammoohloa  vlllosa,  Phragmltes  oommunis,  Sop- 
hora  alopeouroldes,  Calamagrostss  eplgulos.  Iris  eusata, 
Thermopsls  lanoeolata,  and  Bass la  dasyphylla,  On  the 
shifting  sand  are  Agrloptayllum  arena  rlum  and  Corlsperum 
hyssoplfollum.  Judging  by  the  vegetation  In  this  region. 

It  Is  entirely  possible  to  stabilize  the  sand  by  planta¬ 
tion. 

On  the  edges  of  some  shifting  sands  we  have  some 
stabilized  sand  hills  and  dunes  with  plants  like  Nltrarla 
tangutorum  and  N.  slblrloa. 


5.  The  Wu-lan-pu-ho  Desert  In  the  northeast  Alashan 
Deserts  on  the  northern  slope  of  the  Ho-lan  Moun¬ 
tains. 


Its  northern  border  Is the  weathered  low  hills  of 
metamorphio  granite-gneiss,  gnelBB,  and  quartlzite  —  the 
eastern  extension  of  the  Pa-yln-no-erh-kung-liang  Mountains 
(altitude:  1,500-1,600).  Its  western  border  Is  the  Kllan- 
tai  3alt  Lake  on  the  plains  In  front  of  the  Pa-yin-wu-la 
Mountains,  its  eastern  border  Is  San-sheng-kung  and  Lao- 
teng-kou. 

The  ollmate  In  this  region  has  all  the  characteristics 
of  a  desert  climate.  Take  the  reoords  of  the  Kllantal 
Salt  Lake  (altitude  1031.8  meters)  for  instance.  The 
average  temperature  in  July  is  25.3  degrees  C.;  the  rain¬ 
fall  is  106.8  mm.;  the  evaporation  is  26  times  greater 
than  ralhfall. 

The  plains  In  front  of  mountains  on  the  border  of  de¬ 
serts  have  gray  desert  soil  and  scattered  small  shrubs  and 
semi-shrubs  such  as  Halolaohne  soong&rioa.  Convolvulus 
tragacantholdes,  C.  annanl,  Salsola  passerina,  Nltrarla 
tangutorum,  Potaninia  mongolica,  and  Cleistegens  mutica. 
Around  the  quaternary  Kllantal  Salt  Lake  there  is  a  large 
area  of  sallnlzed  deserts.  The  underground  water  in  the 
mining  area  is  generally  0.78-2.2  meters  deep;  east  of  the 
lake  5.18-12.6  meters;  and  west  of  it  18.5-36,1  meters. 
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Bast  of  the  salt  lake  Is  pai-yun  Lake  and  northeast  1b 
A-erh-ko  Lake.  Both  Are  In  the  desert  and  are  oonneoted 
with  anolent  rivers. 

On  the  edge  of  the  mobile  sands  on  the  gray .desert 
soil  In  stabilized  sand  are. forests  of  Haloxylon  ammoden- 
dron  whloh  generally  last  15-20  years  but,  due  to  wood¬ 
cutting  and  oamel-grazlng,  are  seriously  damaged  (some  lands 
In  the  forests  are  beoomlng  semi-mobile),  and  other  plants 
like  Psammoohloa  vlllosa,  and  Agriophyllum  arenarum. 

Among  drifting  sand  dunes  are  Phragmites  oommunls; 
in  semi-mobile  sand, land  there  are  mainly  Nltrarla  siblrloa, 
Peptanthus  mongolloa,  and  Sygophyllum  xanthoxylon;  and  In 
the  lake  low  lands,  Kalldlm  graoile. 

The  height  of  oresoent  sand  dune  chains  of  aeollan 
alluvion  and  sedimentation  Is  about  6-8  meters,  with  the 
highest  15  meters.  The  greater  part  of  sandB  Is  powder 
sand.  Although  the  southwest  and  northeast  winds  are 
superior,  the  shifting  sand  Is  influenced  by  the  north¬ 
west  wind  and  moves  toward  the  east. 

In  the  western  part  of  the  desert,  due  to  the  wind 
condition,  the  oresoent  sand  dune  chains  are  more  compli¬ 
cated  and  form  almost  continuous  croBBlng  lattice.  Gene¬ 
rally  speaking,  the  shifting  sand  land  here  is  in  better 
condition  than  that  in  the  Ya-ma-lei-k'e  Desert. 


6.  The  Ya-ma-lei-k'e  Desert  (Pa-y in-wen- tu-erh  Desert) 
in  northeast  Alaehan. 


The  Ya-ma-lei-k'e  Desert  is  in  the  northwest  of  the  . 
Wu-lari-pu-ho  Desert,  looated  in  the  wide  marsh  between  low 
hills  of  the  Pa-yin-no- erh-kung-liang  Mountains, and  the 
Sa-ll-chai  Mountains, 

On  the  low  hills  and  in  gravel  basins  among  mountains 
—  semi-plainized  high  plains  (altitude  1,200-1,300  meters), 
is  found  ordinary  gray  desert  soil  and  gravel  gypsum  de¬ 
sert  soil.  Representative  desert  plants  are  Halolaohne 
soongarlca,  Salseda  passerlna,  Calllgpnum,  mongolica, 
Caragana  stenophylla,  Iljlnla  Regelii,  Convolvulus  chin- 
ensls,  Anabasis  bravlfolia,  N.  siblrloa,-  N,  Roborowshli, 
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N.  spaerooarpa,  N.  tangutorum,  Amygdalus  mongolloa,  Ilex 
pedunoulosa,  and  Zygophyllum  xanthoxylum. 

The  shifting  sand  of  wind-made  alluvion  and  weathered 
high  plains  run  from  east  to  west  like  stripes.  The  top¬ 
ography  of  mobile  sand  lands  Is  orescent  sand  dune  ohalnB 
running  from  northeast  to  southwest.  The  average  height 
of  sand  dunes  Is  5.6  meters,  with  the  highest  20-25  meters. 
There  are  only  a  few  varieties  of  vegetation  among  the 
sand  dunes.  Only  Artemisia  sphaerooephala  and  Psammoohloa 
vlllosa  are  found.  In  low  and  level  sand  lands  (basically 
stabilized  sand)  are  Halosylon  ammodendron  (265  trees  per 
hectare),  Ilex  pedunoulosa,  Zygophyllum  xanthoxylum,  and 
Nitroria  tangutorum. 

The  climate  here  la  drier  and  colder  than  In  southern 
Alashan.  The  humidity  of  sand  dunes  Is  poor.  With  the 
exception  of  the  sand  land  with  shallow  underground  water, 
the  shifting  sand  lands  over  the  tertiary  rook  have  under¬ 
ground  water  with  high  mineralisation  (9.2&/1)  with  an 
average  depth  of  9*1  meters.  It  is  dlffloult  to  stabilize 
sand  with  plantation. 


7.  The  Nan-ohl-leng  Desert,  the  She-erh-k'a  Desert, 
and  Dzungaria  Desert  In  southern  Alashan, 


Located  southwest  of  Pa-yen-t'e,  southeast  of  Min¬ 
ch'  lng,  west  of  T{ou-tao-hu  (Ohao-hua-ssu)  of  Alashan 
Banner,  and  north  of  Chung-wei,  Kan-t'ang,  Ho-lo-chin,  and 
T'u-mentzu.  This  Is,  broadly  speaking,  Dzungaria  Desert 
but  the  local  people  had  a  name  for  it  a  long  time  ago. 

In  the  report  of  P.K,  Kozlov  (1899-1901)  and  N.  M.  Prze- 
walskl  (1871-1873),  only  She-erh-k'a  Desert. 

According  to  our  survey,  Nan-ohl-leng  Desert  is 
southwest  of  Pa-yln-hao-t'eh,  and  extends  south  to  Shuang- 
ho-san  and  west  to  Wu-ko-san-chln  and  T'u-lan-t 'ai-san. 

The  northern  She-erh-k'a  Desert  touches  the  southern  bor¬ 
der  of  the  Nan-chi-leng  Desert,  Beginning  in  the  east 
from  Chao-hua-ssu  on  the  western  side  of  T'ou-tao-hu  lake 
basin,  and  extending  west  to  Hel  Salt  Lake,  and  south  to 
the  southern  part  of  Dzungaria  Desert,  the  name  of  the 
desert  originated  from  She-erh-k'a  Well,  West  of  these 
two  deserts,  and  south  of  the  Ohung-wel-sa-po-t 'ou  east  of 
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Min-oh’ln  and  Hsla-ho-lo  Well,  It  is  qalled  Dzungaria 
(meaning  heavenly  sand)  Desert.  In  this  desert  area, 
there  are  low  hills  like  the  Shuang^ho *Motint sins  which 
are  made  of  Palaeozolo  crystalline  sandstone,  the  A-la-ku 
Mountains . (altitude  2,000  meters)  made  of  Permian  red  and 
grey  sandstone,  and  the  Su-wu  Mountains  near  Mln-oh'ing 
with  broken  hills. 

Widely  distributed  in  this  region  are  strata  of 
Tertiary  and  oretaoeous  periods  covered  by  materials  of 
quaternary  period.  On  the  mountain  land  is  gravel  gray 
desert  soil  and  drought  resisting  shrubs  and  semi-shrubs. 
The  ordinary  gray  desert  soil  is  found  on  alluvium  and 
sedimentation.  The  representative  vegetation  here  are 
Halolaohne  soogarioa,  and  Salsola  passerine. 


There  are  a  number  of  soda  and  chloride  lakes.  The 
intertwining  lakes  (whloh  oooupy  about  18-20  peroent  of 
the  area)  and  sand  lands  is  one  of  the  characteristics  of 
the  region.  These  lake  low  lands  are  connected  with  an¬ 
cient  alluvium  and  sedimentation.  In  the  western  Dzung¬ 
aria  there  are  many  dry  lakes.  In  the  Nan-ohi-leng  De¬ 
sert  are  ©any  lakes  with  limited  water  supply  mineralized 
to  l-1.6g/l,  and  seasonal  lakes.  Soluable  salts  move  con¬ 
tinuously  into  lake  basins.  In  the  lake  basins  are  meadow 
saline  soil  and  sallnlzed  meadow  bog  soil. 


The  natural  vegetation  here  inoludes  Carex  stenophylla, 
Kalidlum  oasploum,  Phragmltes  oommunis,  Aohnatherum  splen- 
dens,  Nitraria  tangutorum,  and  some  hslanR-p'u.  The  under¬ 
ground  water  in  lake  basins  is  very  high  (0.5-2. 5  meters). 
The  degree  of  mineralization  varies  beoause  of  different 
locations  in  the  basin  and  the  distribution  of  different 
plants.  Aooording  to  the  analysis  of  samples  made  by 
Cheng  Hsun-pao  (6774,  7311,  1405)  the  mineralization  of 
underground  water  in  areas  where  Carex  stemophylla  grows 
is  0.5-1.2g/l;  that  in  areas  where  N.  Roborowskli  and  N. 
slbirioa  grow  is  1.4-2. 2  g/l;  that  in  areas  where  Aohnat¬ 
herum  splendens  and  Phragmltes  oommunis  grows  is  3-5  g/l; 
and  the  highest  mineral lzatloi  is  more  than  5-6  g/l  whloh 
is  the  areSs  growing  Kalidlum  graolle. 


In  the  mobile  sand  land,  in  the  Dzungaria  Desert, 
the  orescent  sand  dunes  are  3-5  meters  or  30-50  meters  in 
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height*  Due  to  ttie  Influence  of  wind  and  topography, 
one  kind  of  orescent  sand  dunes  run  In  parallel  with 
each  other  from  northeast  to  southwest  and  move  toward 
the  southeast. 


Another  kind  of  sand  dunes  are  as  high  as  10-30 
meters  and  cross  each  other  and,  under  the  Influence 
of  wind,  move  about  seven  meters  toward  the  southeast 
every  year. 


The  crescent  sand  dune  ohains  In  the  Nan-chi-leng 
Desert  are  as  high  as  100  meters. 


Those  in  the  She-erh-k’a  Desert  are  generally  6- 
8  meters  In  height  but  some  reaoh  16  meters  and  also  some 
have  only  a  thin  layer  of  sand  with  only  1-3  meters  In 
height.  Plants  in  mobile  sand  are  scarce.  Most  often 
seen  are  Agriophyllum  gobicum,  Corispermum  hyBsoplfollum, 
Psammochloa  vlllosa,  Pugionim,  Atraphis  frutesoenB,  Art¬ 
emisia  sphaerocephala.  Ilex  pedunoulosa,  Nitraria  tang- 
utorum,  and  Caragana  mlcrophylla. 


In  the  northwestern  Dzungaria  Haloxylon  amnodendron 
is  seen.  The  crescent  sand  dune  ohains  on  the  edge  of 
shifting  sand  land  move  toward  the  semi-stabilized  cres¬ 
cent  sand  dunes  and  sand  hills  of  2-3  meters  in  he'.ght 
with  Nitraria  tangutorum.  They  then  move  further  toward 
the  stable  sand  dunes  of  1-2  meters  in  height. 


8.  Pa-tan-chl-lln  Desert  and  Hou-la-li-ssu  Desert 
in  western  Alashan. 


The  climate  of  this  region  is  drier  than  the  above- 
mentioned  regions.  The  annual  rainfall  is  50-70  mm. 

The  average  temperature  for  July  is  above  26  degrees  C. 
Pa-tan-ohi-lin  Desert  is  also  oalled  Pa-tan-tsa-lan-ko 
Desert. 
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This  great  desert,  like  other  desop-M*.  i®  out  by 
basins.  The  eastern  and  western  parts ;have>^J.arge  forests 
of  Haloxylon  ammodendron. 

L.  ' 

In  the  west,  near  O-ohi-na  River  along  east  Gobi 
Ku-lung-oho-erh,  are  natural  forests  of  populus  diversi¬ 
fy  ia  and  Calligonum  sp.  The  highest-  sand  dune  reaohes 
400  meters.  The  Hou-la-li-ssu  Desert  Is  looated  between 
the  Ya-pu-lai  Mountats  which  are  1,500  in  altitude  and 
made  of  ancient  metamorphio  rook,  and  the  Pei-ta  Mountains 
which  are  1,600  meters  in  altitude. 


In  the  basin  between  the  mountains  are  the  quaternary 
salt  lakes  --  Ya-pu-lai  3alt  Lake  and  (Na2S04)  lakes  — 
Chung-oh'uan-tzu.  Crescent  sand  dune  chains  of  3-5  meters 
in  height  run  from  northeast  to  southwest  and  have  great 
mobility. 


On  the  shifting  sand  covering  the  salt  lakes,  no 
vegetation  is  found  because  the  mineralization  of  under¬ 
ground  water  is  as  high  as  387  g/l. 


In  the  cresoent  sand  dunes  around  the  basin  are  sparse 
Artemisia  sphaerooephala,  Hedysarum  mongolloum,  Calligonum 
sp.,  and  Atraphals  frutesoens;  Fsammoohloa  vlllosa  is 
found  only  in  low  lands. 


9.  Sand  lands  in  eastern  Ho-hsi  Corridor 


The  east  part  of  the  Corridor  means  the  area  between 
Wu-wei  and  Chiu-ch’uan.  The  annual  rainfall  is  between 
100-150  mm.  When  the  temperature  is  10  degrees  C  and 
above,  the  humidity  is  always  above  5.0, 

The  Shlh-yang  and  Hei-ho  Rivers  run  through  this 
region  and  the  water  supply,  both  above  and  underground, 
is  rioh.  The  gravel  Gobi  on  the  southern  side  of  moun¬ 
tains  is  5-10  kilometers  in  width  and  the  gravel  is  50-100 


34 


V 


meters  in  thickness.  The  underground  water  Is  as  deep 
as  10-50  meters.  Only  the  upper  part  of  the  slope  is 
covered  by  soli  for  plant  vegetation. 


On  the  alluvial  plains  along  the  rivers  in  the 
north*  the  underground  water  is  generally  no  more  than 
three  meters  deep.  On  the  plains  are  drought-resisting 
small  shrubs  like  Haloaohne  soongarloa,  Salsoda  passerine 
and  mu-tzu-wan,  and  ordinary  gray  desert  soil. 


On  the  low  land  In  river  valley  plains  are  mostly 
saline  vegetation  and  oarbollc  saline  ell  and  sulphite 
saline  soil.  On  the  sand  dunes  are  Phragmltes  oommunis, 
Apooenum  handersoni,  and  Sophora  alopeo uro ides , and  deve¬ 
loping  gray  desert  soil.  There  are  round  sand  dunes  with 
Nltrarla  tangutorum  and  Tamarlx  ramoslssima. 


Shifting  sand  lands  are  scattered  and  are  5*5  meters , 
5-7  meters,  or  more  than  seven  meters  in  height.  These 
orescent  shifting  sands  move  toward  the  southeast.  Among 
the  sand  dunes  are  Artemisia  ordosloa,  Nltrarla  tangutorum, 
and  Call,  mongolioum. 


In  the  shifting  sands  west  of  Chang-i,  there  are 
Artemisia  salsololdes,  Call,  polygonoides,  and  Alhagl 
pseudoalhagl.  In  the  Hei-oh'uan-Chen  Sand  Land  along  the 
city  of  Kao-t*al,  there  are  Phragmltes  communis.  Inula 
Salsololdes,  and  Suaeda  ma  rltlma. 


10.  Sand  lands  in  western  Ho-hsi  Corridor 


This  Is  the  area  west  of  Chin-t*a  and  Chia-ku-kuan. 
It  Is  a  typical  desert  area.  The  climate  is  much  drier 
than  the  eastern  part.  The  rainfall  is  about  30-50  mm. 
The  average  temperature  in  July  is  more  than  20  degrees 
C.  The  humidity  during  the  stable  period  of  10  or  more 
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degrees  C  la  14  or  more. 


Rivers  running  through  this  area  are  the  middle  and 
lower  reaches  of  the  Pel-ta  and  Hel-ho  Rivers,  the  Su-le, 
and  the  Tang  Rivers  and  their  branches.  With  the  excep¬ 
tions  of  the  gravel  gobi  in  front  of  the  Nan  Mountains 
where  the  underground  water  Is  as  deep  as  50-60  meters 
and  the  gravel  gobl  of  the  ancient  deltas  (The  Tang  and 
Hei-ho  Rivers)  where  the  underground  water  is  very  deep 
and  little  or  no  vegetation  exists,  generally  speaking 
the  underground  water  in  this  area  is  rich. 


It  must  be  pointed  out  that  the  olastic  rock  gobl 
south  of  the  Ma-tsung  Mountains  has  a  thick  layer  of.  , 
gravel  under  the  olastic  rook  strata  and  the  underground 
water  there  is  also  deep.  Vegetation  is  rarely  Been  in 
gobl.  Only  over  the  water  grooves  made  by  storms  are 
sparse  plants  like  Gnetaoeae,  Calligonum  Bp.,  Zygophyllum 
Xanthoxylum,  Anabasis  brevifolia,  Nitrarla  sphaerooarpa, 
Halolachne  soongarioa  and  Zygophyllum  fabago. 


Some  springs  are  found  among  olastic  rook  gobl,  e.g. , 
Ta-ch*uan  and  Hsiao  Ch’uan  of  An-hsl. 


Some  wells  are  found  in  low  land's  but  the  volume  of 
water  is  limited.  The  gobi  plain  is  mainly,  gravel  gypsum 
gray  desert  soil  and  the  alluvial  plains  chloride  saline 
soil. 


Shifting  sands  are  found  mainly  on  river  alluvial 
lands  and  lake  sedimentation.  Sand  are  found  also  on 
slopes  of  low  hills  and  those  ©f  alluvial  gobi.  . 


West  of  Yu-men,  under  the  influence  of  east  and  north¬ 
east  winds,  shifting  sands  move  toward  the  west. 


.  In  Tun-huang,  where  there  are  east,  west.,  and  south¬ 
west  winds,  sand  dunes  move  baok  and  forth.  The  condition 
of  sand  in  this  region  is  very  bad.  Dry  sand  is  thick, 
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some  as  thick  as  two  meters.  Vegetation  lacks  a  living 
condition. 


Although  the  underground  water  in  low  lands  is  high, 
the  water  Is  too  sallnlzed.  On  mobile  orescent  band  dune 
chains  where  the  underground  water  Is  high,  there  are 
Fhragmltes  communis,  Gall.  Zaidamnse,  Agrlophylluo  aren- 
arlum,  and,  among  dunes,  Alhagi  pseudoalhagl  and  Calll. 
mongollca. 


On  stable  and  semi-stable  sand  hills  are  mainly 
Tamarix  ramosisslma.  T.  laxa,  Nitraria  tangutorum, 
Statlce  gmelinl,  Glyoyrrhiza  inflata,  Salsola  kali,  and 
Fhragmltes  oommunis.  Haloxylon  ammodendron  is  seen  west 
of  Tun-huang. 


The  thickness  of  sand  of  orescent  sand  dunes  may 
reaoh  130  meters  —  e.g. ,  the  Ming-sa  Mounfcins  of  Tun- 
huang,  rarely  seen  In  other  regions.  Those  below  100 
meters  are  the  height  of  hills,  not  the  thickness  of  sand. 


Based  on  the  natural  characteristics  of  these  deserts, 
arranged  by  the  order  of  their  readiness  for  vegetation, 
the  deserts  are  Wu-lan-mao-wu-su  Desert,  and  sand  lands 
of  Yellow  River  alluvial  plains  in  Ninghsia,  sand  lands 
in  the  east  part  of  Ho-hsl  Corridor,  Wu-lan-pu-ho  Desert, 
Ku-pu-chl  Desert,  Dzungaria  Desert,  She-erh-k'a  Desert, 
sand  lands  in  the  west  part  of  Ho-hsi  Corridor,  0-ma-lel- 
k*e  Desert,  Nan-ohi-leng  Desert,  and  Pa-tan-ohi-lln  De¬ 
sert. 


Within  each  desert,  due  to  the  difference  in  sand, 
difficulty  in  forestation  and  transformation  also  varies, 
and  more  important,  th9  selection  of  sand-stabilizing  seeds, 
stabilizing  methods  and  utilization  also  vary. 


To  determine  the  types  of  sand,  we  must  first  examine 
the  wind  or  the  strata  under  the  sand  to  decide  the  cate¬ 
gories.  Within  each  category,  we  can  again  divide  into 
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types  la  accordance  with  the  depth  of  underground  wfcter 
(within  one  meter,  1-2  metdrs,  2-4  meters,  over  four 
meters),  nature  of  It  (fresh  or  salinized  water),  shapes 
of  sand  dunes,  and  thiokness  of  sand  (within  a  meter, 

1-3  meters  —  small  type;  3-5  meters  —  medium  type; 
over  five  meters  —  large  type). 


Other  things  about  the  sand  lands,  suoh  as  the  types 
of  movement  of  mobile  sand  (attacking  forward,  waving 
forward,  waving),  speed,  grass  condition,  vegetation,  and 
the  process  of  destroying  stability. 


To  avoid  complication  in  practical  production,  it  is 
better  not  to  inolude  in  sand  types  those  factors  that 
ooncern  selection  of  grass  and  seed  and  adoption  of 
methods. 


According  to  the  above-mentioned  standards,  We  shall 
Classify  the  deserts  surveyed  in  the  past  two  years.  The 
classification  here  concerns  only  shifting  sand  lands. 


Semi-stable  aand  lands  are  usually  on  the  edges  of 
sand  lands. 


The  main  thing  is  stable  sand  lands  is  to  improve 
vegetation. 


Forestation  and  desert  transformation  is  aimed  mainly 
at  non-productive  and  harmful  shifting  sands.  Therefore, 
the  classification  here  stresses  the  shifting  sand  lands. 


1.  Shifting  sand  covering  the  sedimentation  of 
ancient  rivers  and  lakes. 


This  type  of  sand  distributes  widely  in  all  regions. 
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The  underground  water  it  high,  about  1-3  meters  and  is 
fresh.  They  are  mainly  large  and  medium-sized  oresoent 
sand  dune  ohains. 


Small  oresoent  sand  dune  chains  or  individual  ores¬ 
cent  sand  dunes  are  rarely  seen.  This  type  of  sand  is 
easy  to  grow  trees  and  conditions  for  Irrigation  often 
exist. 


The  underground  water  of  or  or  less  meter  in  depth 
is  salinlzed.  It  is  often  seen  on  alluvial  lands  near 
lakes  or  lrvers  in  the  interior  of  deserts.  Although 
the  underground  water  is  salinlzed*  sand  oan  still  be 
stabilized  by  planting  Nitrarla  tangutorum,  Tamarix  ram- 
osisslma,  populus  dlverslfolia  and  Calll.  mongolloa. 


2.  Shifting  sand  oovering  the  ancient  farmlands. 


Seen  mainly  on  the  borders  of  deserts  in  northern 
Shensi,  Teng-k*ou,  and  Ho-hsl  Corridor  in  Ninghsia,  are 
farmlands  buried  by  shifting  sands  moved  by  wind. 


The  underground  water  is  about  2-4  meters  in  depth. 
The  soil  is  good.  Sand  dunes  are  mainly  medium-sized 
and  small  crescent  Band  dune  chains  or  individual  ores¬ 
cent  sand  dunes. 


The  physical  condition  of  these  lands  is  good.  They 
can  be  stabilized  entirely  by  plantation.  It  is  best  to 
select  valuable  plants  for  the  purpose  of  sand-stabiliza¬ 
tion  or  to  develop  grape  and  melons. 


3.  Shifting  sand  ooverihg  the  tops  and  slopes  of 
loess  hills.  ' 


This  type  is  found  only  in  northern  Shensi.  Aeoli&n 
orescent  sand  dune  ohains  are  3-4  or  1-2  meters  in  thick¬ 
ness.  The  underground  water  is  deep.  But,  due  to  the 
nature  of  loess,  it  is  easy  to  plant  trees  for  stabilizing 
sand. 


4.  .  Shifting  sand  oovering  the  Tertiary  red  soil 
(clay,  loam). 


Seen  in  the  o-ma-lei-k'e  Desert  among  low  hills  in 
northeast  Alashan,  they  are  mainly  fcrge  oresoent  sand 
dune  chains,  generally  5-6  meters  in  height,  with  the 
highest  20-25  meters. 


The  underground  water  is  nine  meters  in  depth.  The 
mineralization  is  high.  Shifting  sands  move  rftther  fast. 
Conditions  for  sand  stabilization  are  not  as  good  as  the 
above-mentioned  types. 


5.  Shifting  sands  covering  sheets  of  cretaceous, 
Jurassic,  or  tertiary  periods. 


Seen  in  the  interior  of  Mao-wu-su,  K’u-pu-chi, 
Dzungaria,  Ho-la-li-ssu,  and  Nan-chi-leng  Deserts,  they 
are  generally  large  orescent  sand  dune  chains.  The  under¬ 
ground  water  is  deep  and  plants  oannot  reach  it. 


In  some  low  lands  where  the  underground  water  is 
shallow,  the  mineralization  is  high.  However,  there  is 
enough  water  in  sand  dunes  to  meet  the  needs  of  sand- 
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growing  plants.  T6  aooelerate  forestation,  it  is  very 
important  to  oarry  out  irrigation  or  artificial  rain¬ 
fall. 


6.  Shifting  sands  covering  slopes  of  rocky  low 
hills. 


They  are  seen  in  Alashan  and  Ho-hsi  Corridor.  Its 
aeollan  sand  is  thin.  Its  underground  water  is  deep. 
Water  disappears  in  slopes.  Conditions  for  vegetation 
are  poor.  If  this  type  of  shifting  sand  beoomeB  harmful, 
sand  barriers  may  be  constructed  to  stabilize  sand. 


7.  Shifting  sands  covering  alluvion  in  front  of 
mountains. 


They  are  in  Ho-hsi  Corridor  and  southern  borders  of 
Dzungaria.  They  are  generally  medium-sized  sand  dunes  and 
a  few  are  large  ones.  The  underground  water  is  very  deep 
and  cannot  be  utilized.  If  plants  are  used  for  sand  sta¬ 
bilizing,  it  must  be  coordinated  with  dam  construction  and 
Irrigation. 
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Kap  of  Distribution  of  Desorta  in  North  China  (Contd) 


r 


imp  o t  Distribution  of  Deserts  in  ..orth  China 


1.  ia-ch'uan. 

2.  Tu-sii&n-tau. 

3.  Fai-tun-tzu. 

4*  An-hsi . 

3.  Tun-huang. 

6*  Yu-oen. 

7.  Ming-sa-ahan. 

8.  Tang-coing-shan-k'ou. 

9.  Cilia- shun  Nor. 

10. [ni*gua«] 

11.  Tung-miao. 

12.  Ufli-niao. 

13.  Ka-la-hu-t'u. 

14.  Ch'ing-ahaa-t’ou. 

15*  Ku-erh-nai-p'o. 

1 6.  '.rti-lan  Nor* 

17.  Sa-tsao-yuan-tzu. 

18.  Pai-shui-ch'uan  Desert. 

19.  Ch'iu-hsi-tun. 

20.  Chin-t'a. 

21.  Ting-hain. 

22.  Pa-tan-chi-lin  Deaert. 

23.  Ta-k'u~suui  Lake. 

24.  Ya-ma-lsi-k’e  Desert. 

25.  Chiu-ch'uan. 

26.  Cb ' ing-snui-ch ' uan . 

27.  Hei-ch’uan-pao. 

28.  Kao-t'ai. 

29.  Sa-ho-pao, 
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30.  Chftflff-1* 

31.  Ya-pu-lai  Salt  Lake. 

32.  Ho-l*-li-aau  Daaart.. 

33.  Kilantai  Salt  Laic*. 

34.  Shaa-taa. 

35.  Daungaria  Deeart. 

36.  Baa-chi-1  aa«  Daaart. 

37.  T’unaan-tzu. 

38.  T*aiwihiar<shin. 

39.  Bto-lo-chin. 

40.  Chin-lin-tau. 

41.  Tin-jaa-shui. 

42.  Kan-t'ang-tsu. 

43.  3h*-*rn-k*a  Daaart. 

44.  Chung-wei. 

45*  Chung-ning. 

46.  Wu-yuan. 

47.  Wu-lan-pu-ho  Desert. 

45.  Shan-pa-ahih. 

49.  Lin-fao. 

50.  Saa^sheng«krmg 

51.  K'u-pu-ch'i  Oea«rt. 

58.  Ch’eng-hu  Lake. 

53.  pel. 

54.  Pao-t'ou-ftniU. 

55.  Huhehut. 

56.  'ring-k'ou. 

57.  tfwjgf-yuan-ch'ih. 

5rt.  Shia-f^h-aiUMi. 

59.  Hang-chin  Banner. 

60.  Fn-yen  Lake. 
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61.  Ch'a-han  Lake. 

62.  O-t'o-k’e  Banner. 

63.  Toa-sa-k'  e  Banner. 

64.  Tuns-shang. 

65.  Ying-ch'uan-ahih. 

66.  Linff-wi. 

67.  WU-ahen  Banner. 

68.  Tao-mien-vac-tau. 

69.  Yu-lin. 

70.  Sban-ahui. 

71.  Chin-chi. 

72.  Yan-ch'ih  Lake. 

73.  Yen-ch’ih. 

74.  Ting-pien. 

75.  iifco-wu-su  iiesert, 

76.  Chin-pien. 

77.  H6Hfc'-soan. 

78.  San-shih-li-p’u. 
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[Available  photos  are  not  suitable  for  reproduction] 

Photo  Captions 

I  Types  of  Sand  Dunes 

A.  Mobile  Sand  Dunes 

Fig.  1  Cresoent  Sand  Dune  Chains  of  She-erh-k‘a  Desert 
in  Alashan 

Fig,  2  Sand  Dune  Ridge  of  Mobile  Dunes 

Fig.  3  The  Southeastern  hart  of  T'eng-ko-li  Desert 

B.  Semi-Stable  Sand  Dunes 

Fig.  4  Semi-stable  Sand  Dunes  with  Fhragmites  Communis 
and  Tamar  ix  Juniperina 

Fig,  5  Semi-stable  Sand  Dunes  With  Nitraria  Tangutorun 
Fig.  6  Semi-stable  Sand  Dunes  with  Phragmites  Communis 

C.  Stable  Sand  Dunes 

Fig.  7  Stable  Sand  Dunes  with  Nitraria  Tangutorum 
Fig.  8  Stable  Sand  Dunes  with  Apooeum  Hander soni 

II  Harmfulness  of  Desert 

Fig.  9  A  Large  Amount  of  Shifting  Sand  HLowi  Continuously 
into  Reservoir  (Yban-yang  Lake  Reservoir) 

Fig.  10  Cities  and  Villages  Buried  by  Sand  (T'ou-pao-ch'eng 
in  An-hsi) 

Fig.  11  Lakes  and  Salt  Lakes  are  Continuously  Euried  by 
Sand  (Ya-pu-lai  Salt  Lake) 

Fig.  12  Roots  of  Trees  Sxposed  by  Weathering  (Willows  on 
Sand  Lands  in  Yu-lin) 

III  Origins  of  Deserts 

Fig.  1.3  Lake  Sedimentation  (Sa-tsao-yuan-tzu  in  Chin-t'a) 
Fig.  14  River  Alluvium  ( Shlh-li-shao-o  in  Tun-huang) 

Fig.  15  Weather  Rock  (Low  Granite  Hills  in  Chin- t* a) 

Fig.  16  Gobi  (Northeast  of  An-hsi) 


THE  CLIMATE  AMD  RULE  0?  SARD  SHXMZSfl  II 

K.  SH1NSI,  V.  IRISH  MONGOLIA  AID  HO-HSZ  CORRIDOR 

The  erta  under  dleoueclon  in  thie  artiole  la  located 
In  the  west  of  the  Yellow  River,  eouth  of  the  Mongolia 
People's  Republio,  east  of  the  Sinkiang  Uighur  Autonomous 
Region,  north  of  the  Ah-erh-ohin  Mountain,  the  Ch'i-llen 
Mountain,  and  the  Great  Mall.  It  inoludee  the  northern 
frontiers  of  Shenei,  the  Ikhohao  League,  Klngheia,  Pa-yen- 
ohe-erh  League,  and  the  Ko-hsi  Corridor  in  Kansu  Province 
(the  Ho-hsi  Corridor  indloates  the  Ohang-i  Special  Admi¬ 
nistrative  District). 

The  meteorologioal  data  for  the  area  are  provided  by 
30  meteorological  stations,  but  the  data  are  short  in 
history  and  cannot  be  regarded  as  representing  an  accurate 
Picture  of  ^he  whole  area.  We  are  therefore  greatly  handi¬ 
capped  in  our  study  of  the  special  characteristics  of  the 
climate  and  the  relation  between  the  ollmate  and  the 
mobility  of  the  sand. 

I.  Ollmate 

This  area  is  located  it  northwestern  China  and  in  the 
hinterland  of  the  Suraela  continent,  far  away  from  the 
oceans.  The  nearest  ocean  is  the  Paolfic,  whioh  is  1,500 
km  away.  This  area  is  bordered  by  the  T'al-hang  Mountain 
in  the  east,  the  Ma-ohung  Mountain  in  the  weet*  the  Ah-erh- 
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chilli  the  Oh'l-lien,  and  the  Lu-p 1  an  mountains  in  the  south* 
In  the  north  is  *  vast  open  plain,  but  in  the  northeast 
stands  the  Yin-shan.  Lying  in  the  area  are  the  Ho-lan,  the 
Bo-11,  and  the  Lung-shou  Mountains*  Their  altitudes  range 
frost  2,000  to  6,000  a,  but  they  have  a  great  effect  on  the 
atmospheric  circulation,  preventing  the  moisture  from  moving 
into  the  area* 

Because  of  its  geographic  location,  there  le  a  great 
dlfferenoe  between  the  length  of  the  day  and  that  of  the 
night,  and  the  yearly  temperature  range  is  vide*  Slnoe  the 
atmospherio  circulation  over  this  area  is  controlled  by 
the  west  wind  all  year  round,  strong  northwest  wind  is 
predominant  in  this  area,  is  to  the  surfaoe  winds,  from 
the  north  comes  the  cold,  arid  air  from  Siberia}  from  the 
south  oomes  the  arid  and  warm  air  from  the  Ohinghai-Tibetan 
Plateau.}  from  the  east  oomes  the  southeasterly  monsoon 
wind.  The  first  two  play  an  important  role  in  both  oold 
and  warm  seasons,  while  the  monsoon  wind  has  a  noticeable 
effect  only  in  mid-summer. 

The  geographic  location  and  the  atmospherio  circula¬ 
tion  as  desoribed  above  are  the  main  causes  that  account 
for  the  arid  continental  climate  In  this  region.  Under 
ouch  a  dry  climate,  large  areas  of  deserts  are  formed,  and 
th6  deserts,  in  turn,  intensify  the  aridity. 
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The  aridity  is  shown  by  the  sosrolty  of  rainfall  and 
its  over-concentration  in  a  short  tine,  and  the  vast  amount 
of  evaporation,  whioh  far  exoteds  the  preolpltatlon*  The 
rainfall  decreases  drastically  from  400  am  a  year  in  the 
southeast  to  less  than  $0  u  a  year  in  the  northwest  (Pig. 
1)«  Praotially  all  the  rainfall  in  the  year  ooours  in 


Pig.  1  Distribution  of  Annual  Preoipitation  (mm) 

Scale  j  1  ;  1,200,000 

summer,  particularly  on  a  number  of  rainy  days  in  July  and 
August  (Table  1).  The  annual  rainfall  varies  greatly. from 
year  to  year.  It  is  not  uncommon  that  the  amount  of  rain¬ 
fall  in  one  year  is  two  or  three  times  as  muoh  as  that  in 
another.  During  the  period  when  the  daily  temperature 
is  steadily  above  10°  0,  the  possible  evaporation  is 
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between  400  tm.  and  550  mm,  far  more  than  the  precipitation 
during  the  same  period.  The  aridity  increase*  rapidly 
from  lees  than  2  in  the  southeast  to  more  than  10  in  the 
northwest,  Tun-huang  has  the  high*3t  aridity,  25.  which 
means  that  the  the  precipitation  1b  lees  than  1/25  of 
possible  evaporation. 

The  distinct  continental  climate  is  shown  by  the  wide 
annual  and  dally  temperature  ranges.  The  annual  tempera¬ 
ture  range  is  as  much  as  60°  0*  In  24  hours,  one  may  live 
through  the  weather  of  four  seasons  of  the  year.  So  goes  a 
saying i  "One  is  dressed  in  ootton  guilted  attire  in  the 
morning,  and  in  linen  at  noon,  and  eats  water  melon  while 
holding  &  brazier  to  warm  himself."  This  is  a  vivid  des¬ 
cription  of  this  kind  of  continental  olimate  (Table  2), 

The  drier  the  place,  the  mov'e  drastic  is  the  ohange  in  tem¬ 
perature* 

The  mora  drastic  the  temperature  changes,  the  stronger 
is  the  wind,  and  strong  winds  give  rise  to  drifting  sand. 
Both  strong  winds  and  sand  are  the  products  of  the  looal 
ciiaata,  and  they  in  turn  account  for  the  worsening  of  the 
olimate  (Table  }}. 

In  the  desert,  one  sees  everywhere  black  shining 
stones,  which  show  the  great  intensity  of  sunshine.  (The 
dark  oolor  over  the  stone,  locally  known  as  "desert  paint, " 
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is  a  coating  of  molten  iron  and  manganese  over  the  aqueous 
rook.)  The  sunshine  over  the  desert  is  particularly  strong 
beoause  it  penetrates  easily  through  the  atmosphere  in 
whioh  thex’e  is  practically  no  moisture.  The  total  time 
of  sunshine  is  more  than  3,000  hours  a  year,  and  the  radia¬ 
tion  intensity  is  4,000-5,000  oalorles/cm2  a  year. 

High  aridity,  strong  sunshine,  drastic  change  in  tem¬ 
perature,  strong  winds,  and  a  large  amount  of  sand  are 
four  climatic  characteristics  of  this  area.  They  are  inter- 
rel&tad,  and  have  a  cause-and-effeot  relation  with  one 
another.  Such  a  relation  ie  further  complicated  by  the 
different  topography  at  different  places,  only  making  the 
climatic  conditions  unfavorable  to  mankind.  The  worsening 
of  the  natural  environments  Is  further  compounded  by  humar 
economlc  activities  under  feudalism  and  capitalism.  Only 
under  socialism  can  man  turn  the  direction  of  future  deve¬ 
lopments. 

The  climatic  features  of  this  area  in  four  seasons  can 
be  briefly  described  as  follows: 

In  winter  this  area  is  under  the  control  of  the  high 
atmospheric  pressure  of  Siberia,  and  the  climate  is  cold, 
dry,  and  stable,  rut  when  the  high  pressure  moved  down  fi‘om 
Siberia,  this  area  is  invaded  by  fresh,  cold  waves.  There¬ 
for,  the  weather  in  winter  Is  characterized  by  lew  tempera¬ 
ture,  high  aridity,  intermittent  wind  storms,  and  little 


53 


.now. 

In  spring  the  temperature  rieee  suddenly  at  tBa  hl&h 
pressure  withdraws  to  the  north  (although  It  returns  from 
time  to  time).  However,  there  is  little  snow  in  the  winter 
despite  the  frequent  movements  of  the  north  and  south  dry 
air  currents.  The  climate  in  thie  season  is  oharaotsrlsed 
by  high  aridity,  suddtn  ohangss  of  tsmpsraturs,  frequent 
wind  storms,  and  the  most  aotive  movenehts  of  drifting  sand* 

In  summer  the  dry,  hot  air  moves  down  from  tht  Ching- 
hai-Tibetan  Plateau  and  mines  with  the  torrid  air  in  thie 
area.  The  air  current  is  extremely  unstable  during  this 
season  because  of  the  effect  of  the  heat.  Meanwhile,  the 
southeasterly  monsoon  also  playB  a  part,  bringing  in  plenty 
moisture.  As  a  consequence,  the  climate  in  the  summer  is 
characterized  by  sudden  storms  and  torrential  rains. 

In  autumn  .the  earth  surface  cools  down  quickly,  the 
air  current  is  gradually  stabilized,  and  the  precipitation 
reduces  suddenly,  but  the  earth  surface  still  retains  some 
moisture.  The  clear  shy  and  cool  air  in  autumn  give  the 
travelers  a  very  favorable  impression,  but  this  beautiful 
weather  is  short-lived,  as  the  cold  waves  suddenly  descend 
from  the  north. 


A 


b 

XX*  hvonhli  «aljfe|gretafcls  dllnatlo 

TIM  rieh  mottroia  if  NUT  Hat  a**  tho  hvHu  iHH* 
•!•  of  Miafill  constitute  tka  Hala  akuwtartatlaa  of  tk&i 
or  to,  oo  fur  as  the  utilisation  of  "ellaatlo  resourees"  la 
ooaoeraed. 

1.  HMkUa  Mi  Hit  (Table  4) 

Sunshine  and  boat  are  the  *ve  teaia  rofulreaeats  for 
tho  grovth  of  plants. 

Tho  total  tine  of  sunshine  la  this  araa  la  3*000  hoar* 
o  roar*  a  fan  phanoaoaen  la  tho  oeuatagr.  Wnm  la  viator 
vhaa  tho  daye  art  tho  shortest,  tho  aaaahlao  loots  seven 
hoars.  In  tuaair  it  loots  stars  than  also  hours.  Tho 
lengthy  duration  of  suashlao  aoooloratoo  tho  grovth  of 
vogotatlon  (but  unfortunately  tho  strong  suashlao  daring 

tho  drought  Is  unfavorablo  to  tho  plants).  Mot  only  so* 

•  '  * 

tho  rloh  solar  energy  Is  a  groat  potaatlal  that  oaa  bo 
utlllsod  as  a  fuol  or  to  goaorato  so tiro  power  for  tho 
looal  inhabitants. 

Tho  solar  energy  inoroasos  from  tho  southoaot  toward 
tho  northwost  in  this  aroa.  In  the  eastern  part,  the 
period  during  vhioh  the  teaperature  is  steadily  at  or 
above  10°  0  lasts  only  130  days,  and  tho  ouaulative  tea¬ 
perature  is  loss  than  2, 500°  o.  But  in  tho  northwest,  tho 
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period  during  whioh  the  temperature  la  steadily  at  or  abova 
10°  0  last*  160  day*,  and  the  cumulative  temperature 
exoeeds  3, 500c  0. 

In  general,  the  ha at  energy  la  sufficient  for  any 
purpose,  aapaolally  in  the  vast*  If  there  la  a  aufflclant 
enter  supply,  not  only  all  crops  of  the  temperate  zone  can 
be  planted,  but  also  all  the  sub-tropical  orops,  such  as 
cotton  and  paddy  rloe,  can  be  planted  in  large  areas. 

2.  Moisture  oondltlon  (fable  2) 

11 though  all  the  plants  In  this  area  has  a  high  resis¬ 
tance  against  drought,  the  whole  area  looks  gray  and  barren 
when  there  Is  a  shortage  of  preolpltatlon.  Only  after  a 
rainfall  does  the  vegetation  turn  green  again* 

In  contrast  to  the  distribution  of  solar  energy,  the 
preolpltatlon  is  getting  lest  and  less  from  the  southeast 
to  the  northwest.  Although  most  of  the  rainfall  occurs 
luring  the  growth  period  of  plants  (when  the  daily  tem¬ 
perature  Is  stabilized  at  or  above  5°  C),  the  rainfall  la 
Lzieuf floient  as  far  as  the  whole  area  is  concerned.  The 
vast  amount  of  evaporation  makes. the  scaroity  of  rainfall 
even  worse.  Ill  the  existing  farms  In  the  area  depend 
heavily  on  Irrigation,  and  centers  of  population  are  found 
only  along  rivers  and  near  the  lakes.  Because  of  the 
foaroity  of  rainfall,  the  abundant  sunshine  and  heat 


are  harmful  to  the  plants*  Howrrer,  the  area  also  gets  Its 
water  supply  from  the  melting  snow  of  the  Ch'i-lien  foun¬ 
tain,  the  Yellow  river,  and  underground.  Is  products  of  the 
climate,  the  Yellow  Hirer  water  and  underground  water 
fluctuate  with  the  season* 

As  a  consequence,  the  building  of  water  reservoirs,  the 
digging  of  water  wells  and  ditches,  and, as  a  last  resort, 
artificial  rain-making  are  not  only  of  key  importanoe  to 
the  development  of  a  rlculture  and  animal  husbandry,  but 
also  effective  measures  for  transforming  deserts  into  good 
farms. 

3.  Over-winter  Condition  for  Animals 

The  long  and  cold  winter  presents  a  serious  over-winter 
problem  for  the  animals,  but  the  bright  sunshine  alleviates 
the  hardship.  On  sunny  days  when  the  wind  is  not  so  strong, 
the  antrral s  can  go  oat  to  find  their  own  fodders.  The 
scarcity  of  snow  makes  it  possible  for  the  herdsmen  to 
continue  to  use  their  pasture  In  the  winter. 

The  winter  in  this  area  is  uot  ae  long  or  ae  severe  as 
that  in  Inrer  Mongolia.  The  period  during  which  the  tem¬ 
perature  continues  to  stay  below  -5°C  lasts  only  half  a 
month,  about  10-30  days  shorter  than  that  in  Inner  Mongo¬ 
lia.  The  lowest  .temperature  is  around  -30°  0,  whioh  is 

o 

10-20  G  higher  than  that  in  the  east*  This  situation 
greatly  shortens  the  time  to  keep  the  livestock  indoors, 


thui  reducing  the  over-winter  expcnaea. 

The  favorable  over-winter  condition  also  helps  the 
over-winter  crops,  fruit  trees,  and  greenhouse  plants. 

4.  Wind  Power  (Table  3) 

Wind  constitutes  a  oheap  aouroe  of  power*  It  needs  no 
fuel,  nor  transportation. 

According  to  the  experience  of  the  Soviet  Union,  a 
wind  driven  generator  (VU-D-10  type)  with  a  wind  wheel  10  m 
In  diameter  can  produce  5,500  hp/hr  of  energy,  or  4,000  kv/hr 
of  electricity  in  places  where  the  average  annual  wind  velo¬ 
city  is  3  m/sec.  In  places  where  the  annual  average  wind 
velocity  is  4  rc/sec,  such  a  generator  can  produce  12,000 
hp/hr,  or  8,800  lew  of  electricity  per  hour. 

A  preliminary  survey  shows  that  In  meat  places  of  this 
area,  the  average  annual  wind  velocity  is  close  to  or  over 
3  m/s^c*  In  spring,  It  is  definitely  over  3  ac/see,  or  4  m/sec 
In  many  places.  This  shows  that  the  great  wind  potential 
in  this  area  has  not  yet  been  utilised. 

Since  the  area  io  sparsely  populated  and  has  a  manpower 
shortage,  the  building  of  wind-driven  electric  generators 
can  open  a  new  avenue  for  electric  power  supply  and  the 
development  of  ground  water. 

5.  Unfavorable  Climatic  Conditions 

Dp  to  now,  wind  is  still  cue  of  the  most  unfavorable 
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olimatic  elements  of  this  im.  it  oauses  the  drifting 
••ad  to  bury  pastures,  villages,  irrigation  canals,  roads, 
and  fans,  and  to  engulf  12  peroent  of  the  land  surface  in 
the  Ho-hsi  Corridor,  and  85  percent  of  the  land  surface  in 
the  Alashan  Banner.  In  May  and  June,  the  M torrid  wind1* 

{or  "hot  east  wind")  often  plajshavoo  to  the  farms  and 
pastures*  The  saying,  "the  vest  vlnd  beats  the  seedlings 
to  death,  and  the  east  wind  dries  the  seedlings  to  death, tt 
fully  describes  the  damage  done  by  the  vlnd. 

The  extremely  hot  and  oold  weathers  also  cause  great 
damages.  A  local  saying  has  It,  "a  oold  wave  on  the  8th 
of  the  Ath  moon  oan  freeze  a  crov  to  death. M  Of  oourse, 
sueh  cold  waves  cause  different  degrees  of  damages  to  the 
seedlings  of  crops  every  year.  In  seme  places,  the  frost- 
free  period  is  shorter  than  the  period  during  vhieh  the 
daily  temperature  is  at  or  above  10° 0.  In  summer,  the 
temperature  on  the  ground  often  exceeds  50° C,  while  the 
temperature  of  the  air  current  is  above  30° c.  The  high 
temperature  often  kills  the  plants  at  their  "points  of 
growth"  (5  cm  beneath  the  ground  surface).  It  also  causes 
the  animals  to  lose  appetite  and  weight,  or  even  causes 
epidemic  among  the  livestock. 

The  sudden  torrential  rain  in  the  summer  causes 
temporary  floods,  which  not  only  inundate  the  villages 
and  pastures,  but  also  wash  the  vegetation  away  from  the 
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ground,  and  leave  the  sand  layer  exposed  to  the  air,  thus 
providing  a  oonditlon  for  the  formation  of  drifting  sand. 

Sometimes  hall  la  mixed  with  heavy  rain.  Although 
the  hall  falls  in  a  small  area,  It  seriously  damages  the 
farm  crops* 

111.  Character is tl os  of  Wind  and  the  Baslo 
Rules  Governing  the  Drifting  Sand 

There  are  basically  two  wind  systems  In  this  area.  In 
the  eastern  half,  the  predominant  wind  13  northwesterly;  in 
the  western  half,  the  predominant  wind  is  northeasterly. 

The  dividing  line  between  the  eastern  and  western  parts 
lies  somewhere  between  Alt.  90°i:  and  Alt.  100°  £.  However, 
the  wind  direction  in  oertain  areae  varies  because  of  local 
topography,  for  instance,  at  Chiu-oh'uan,  the  predominant 
wind  is  southwesterly,  ati  at  Pa-yen-hao-t *e,  the  predomi¬ 
nant  wind  is  southeasterly  (Pig.  2). 

In  the  winter  half  of  the  year,  northwesterly  wind 
prevails;  in  tho  summer  half  of  the  year,  easterly  wind 
prevails.  This  reduces  the  speed  of  movement  of  sand  dunes 
toward  the  southeast.  The  wind  velocity  in  most  places  is 
at  an.  annual  average  of  3  m/sec,  but  ut  Anrhsi,  which  la 
Knows,  w  the  "wind  reservoir,  “  the  wind  volooity  is  at 
a*  average  of  4  r;.h«  wind  velocity  is 

highest  in  spring;,  reaohln,;  4-5  »/«ea.  There  are  3-5  days 
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during  whioh  tha  wind  in  strong,  and  1#-15  days  during 
which  sand  storms  taka  plaot,  In  othsr  words,  in  evtry 
othsr  2-3  days,  thert  is  ons  sand  storm,  whioh  has  a 
great  destructive  effect,  and  is  the  main  cause  of  the 
weathering  of  rooks. 

The  sand  moves  not  far  above  the  earth  surfaoe.  In 
order  to  understand  the  relation  between  the  wind  velocity 
and  the  rule  governing  the  movement  of  sand,  it  is  important 
to  find  the  relation  between  the  wind  veloolty  at  a  certain 
height  from  the  ground  (say  2  m)  and  the  wind  veloolty 
measured  by  anemometer  at  a  height  of  8  m  at  the  meteorolo¬ 
gical  stations*  The  wind  stability  at  different  distances 
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fm  tli  ground  it  ilm  la  fig*  3. 


fig*  3  ▼trillion  of  Wind  Teloeity 
at  Afferent  Slstaaees  from 
tli  ground 


4*  Kind  velooit/  (n/oto) 

B.  Dlstanoe  froa  around  (a) 

I.  neutral  atmosphere 
XX*  Unstable  atnosphere 
III.  Stable  atnosphere 

i ooo r ding  to  a  one-aonth  (froa  Id  July  to  15  iagist 
1958)  gradient  observation  'at  Pao-t'ou,  ve  found  that 
the  vind  velocity  at  8  a  froa  the  ground  is  tfual  to 
1*33  tines  that  at  2  a*  This  is  very  olose  to  oar  theo* 
retioal  prediction,  vfcloh  is  1*86  tines* 

She  norsasnt  of  sand  partioles  under  the  fores  of 


vlad  oaa  bo  dltldod  into  typo*  (Vis*  4).  tho  tint 
typo  of  aovonont  lb  rolling;.  Tho  lui  partloloa  vfcloh 
ttki  till  kind  of  aeronaut  art  largo  la  slat,  aad  cannot 
bo  blow  up  by  tho  vlad  booouoo  of  lto  weight.  Mr  Ml 
only  roll  olont  tho  ground  ourfooo.  The  Mad  partloloa 
vhioh  aako  thlo  kind  of  aomaant  art  oaallor  la  also*  Ml 
tho  vlad  roaohoo  a  oortala  velocity,  thoy  aw  blow  up 
Into  tho  air*  aad  than  drop  down.  Tho  path  trarolod  by 
oaoh  of  ouoh  aaad  partloloa  la  alallar  to  tho  path  of  a 
balliatlo  projeotilo.  Tho  third  typo  of  novoaaat  la  aada 
by  wall  aaad  partloloa,  which  auapond  la  tho  air  at 
dlfforont  altitude  a,  aad  travel  a  oonaldorably  long  dla- 
tanoo  with  tho  air  ourrant.  It  ahould  bt  polntod  out  that 
ouoh  snail  aaad  partloloa  aro  not  duat  or  looaa  partloloa* 


?lg.  4  Movoaonta  of  3aad  Undtr  loroo  of  wind 
A.  Suapondlag  B.  Looping  0.  Polling 


Aooordlng  to  our  obeervation,  when  the  average  wind 
velooity  measured  at  a  distance  of  2  at  ‘fro*  the  ground 
reaohoe  4.5-5  m/seo,  sand  particles  with  diameters  at 
0*25-0.3  mm  take  the  rolling  movement.  (At  this  tine,  the 
viad  velooity  measured  by  anenoneters  placed  at  a  height 
of  8  n  fron  the  ground  at  meteorological  stations  should 
be  around  6-7  m/sec.)  Hence  the  velocity  of  4*5-5  m/eec 
is  called  critical  wind  velocity,  above  which  the  Band 
particles  will  be  blown  up  fron  the  ground* 

The  height  reaohed  by  the  sand  partlolee  which  take 
the  leaping  movement  and  the  horizontal  dletanoe  travelled 
by  such  particles  are  of  great  signifloanoa  to  Band  con¬ 
trol  measurea.  According  to  our  preliminary  observation, 
the  leaping  aand  particles  do  not  reach  a  very  high  dis¬ 
tance  from  the  ground.  >fhen  the  wind  velocity  is  around 
10  m/aec,  they  fly  up  to  a  height  of  only  a  little  more 
than  10  cm.  Therefore,  it  is  'enough  to  build  a  lattice 
type  sand  screen  to  a  height  of  20  cm.  The  horizontal 
distance  traveled  by  a  leaping  sand  particle  le  about 
10  cm  when  the  wind  velocity  Is  at  8  n/seo,  or  several 
tens  of  cm  when  the  wind  velocity  exceeds  10  ia/s*o« 
Therefore,  the  sand  screens  can  be  placed  about  50  cm  apart 
from  each  other. 

After  each  big  wind,  the  farms  and  roads  are  buried 
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y  sand.  Such  sands  are  not  from  the  sard  dunes  in  far 
away  places,  .'>u t  are  sands  that  take  rolling  and  leaping 
movements.  It  is  important  therefore  to  know  how  many  tons 
of  sand  pass  through  a  unit  width  {say  1  m)  in  a  unit  time 
(say  1  hr)  under  a  certain  wind  velocity.  Since  the 
amount  of  sand  (Qo)  is  a  function  of  wind  velocity  (tt),  we 
have  the  following  relation: 

Qf,-*-  4<M  X 

On  the  basis  of  this  relation,  a  chart  for  computing 
the  amount  cf  sard  passing  a  unit  width  in  a  unit  time  under 
different  wind  velocities  is  drawn  (see  rig.  ?).  It  should 
be  noted,  however,  that  in  plotting  the  curve  the  effeot  of 
the  movement  of  sand  or  the  wind  velocity  is  rot  taken 
into  consideration.  Hence,  the  amount  of  sand  so  obtained  > 
is  but  an  approximate  value. 
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Fig*  5  Curve  for  Computing  Amount  of  Sand  Moved 
£7  Wind  Close  to  Send  Layer  (Xnoludlng 
Both  Soiling  and  Leaping  Sand  Partlolee) 

(Remark:  The  ourve  ie  plotted  without 
talng  into  consideration  the  effeot  of 
the  movement  of  sand  partlolee  to  the 
wind  velocity.) 

The  eand  dunes  are  formed  under  the  notion  of  the 
wind  and  topographical  obataolea.  Their  movement  le 
therefore  related  to  the  strength  of  the  wind,  the  terrain, 


and  the  shapa  of  the  sand  dunes  thsmselvss*  Is  ths  atmos- 
phsrio  ourrant  passes  through  a  sand  duns,  both  lta  direc¬ 
tion  and  velocity  ohange.  its  vslooity  increases  gradually 
along  tha  windward  slope  of  tha  sand  dune  until  It  reaohes 
a  maximum  at  tha  top  of  tha  slope*  from  the  foot  to  one- 
third  of  tha  slope,  the  wind  has  a  noticeable  effeot  of 
blowing  up  the  sand*  If tar  the  wind  sweeps  over  the  peak 
of  the  sand  dune,  it  suddenly  slows  down.  Our  preliminary 
observation  at  2  m  from  the  ground  shows  that  the  wind  ve¬ 
locity  at  the  mid-point  of  the  leeward  slope  of  tha  sand 
dune  is  only  30  peroent  of  that  at  the  peak  of  the  dime* 
it  the  same  time,  the  wind  becomes  oyolostrophio  over  the 
leeward  slope  as  shown  in  the  figure  below. 


Assume  the  land  is  flat  and  vithout  obstacles,  than 
the  speed  of  the  movement  of  sand  dunes  ( 0 )  ,  the  amount 
of  sand  moved  by  the  wind  (Q„)  ,  the  density  of  sand  (/>)  , 
and  the  height  of  the  sand  dunes  (H)  have  the  following 
relation : 

1  (2) 

pa 
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On  the  basis  of  this  relation,  we  can  plot  tbs  ourvts 
for  finding  the  speed  of  movement  of  sand  dunes  (fig*  6). 
Given  wind  velocity  and  the  height  of  sand  dunes,  we  can 
quickly  find  the  speed  of  the  movement  of  sand  dunes.  If 
we  know  the  duration  of  the  average  wind  velocity  of  eaoh 
wind  in  the  year  or  a  eeeeon,  we  o&n  quickly  find  the 
di stance  the  sand  dunes  move.  Figure  7  shows  how  far  and 
In  what  direction  the  sand  dunes  move  In  a  year. 

The  rule  governing  the  movement  of  sand  dunes  ean  'os 
summarized  as  follows t 

(1)  The  speed  of  the  movement  of  sand  dunss  Is  in 
dlreot  proportion  to  tha  cube  of  the  wind  velocity, 
and  In  inverse  proportion  to  the  height  of  the  sand  dunes 
and  the  density  cf  the  sand. 

(2)  The  speed  of  the  movement  of  sand  dunes  is  in 
inverse  proportion  to  the  distance  between  the  sand  dune 
chains.  The  shorter  the  distance  between  the  sand  dunes, 
the  slower  they  move  i  the  longer  the  distance  between 
the  sand  dunes,  the  faster  they  move. 

(3)  The  speed  and  direction  of  the  movement  of 
sand  dunes  are  closely  related  to  the  direction  of  the 
wind.  Generally  speaking,  the  movement  of  sand  dunes  are 
faster  when  their  strike  is  perpendicular  to  the  wind 
direction. 
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Pig.  6  Cuctm  for  Pin  ding  th*  Veiooity 
of  tho  Movoasnt  of  Sand  Dunoi 


fig.  7 


The  Direction  tad  the  Possible  Distance 
of  Movement  <ia  meters)  by  a  7  m  High 
gaud  Dune  in  a  Year* 

Soale:  1  J  1,200, 000 


(4)  In  areas  where  the  terrain  is  flat, 


the  sand  dunes 


move  faster. 


According  to  our  survey,  the  eand  dunes  move  about 
10-15  m  a  year;  the  fastest  moving  sand  dunes  may  shift 


15-30  m  a  year. 

For  the  purpose  of  eand  oontrol,  the  area  is  divided 
into  12  regions  according  to  aridity,  direction 
smd  possible  distance  of  movement  of  sand  dunes,  and 
the  frequency  wf  wind  which  can  blow  up  the  eand 
(Jig.  8  and  Table  5)* 


< 
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fig.  8  The  12  OHmatio  H  visions 
Stale  1  1  t  1, 200,000 

VI.  Suggestions  on  the  Utilisation  of  Olinatio 
Hesouroes  and  the  Transformation  of  Deserts 

1.  for  solving  ths  fuel  problem  and  for  reducing  t he 
destruction  of  natural  vegetation,  v«  should  not  only 
develop  underground  resouroes  (each  as  coal)  and  make 
wide  use  of  marsh  gas,  but  also  try  to  utilise  the  inex¬ 
haustible  solar  energy  and  Hind  power. 

2.  The  rational  development  and  utilisation  of  the 
sources  of  water  and  the  storage  of  water  are  key  measures 
for  developing  farming  and  animal  husbandry  in  the  area. 

In  spring,  the  abundant  ground  water  should  be  stored  for 
use  la  summer  when  water  supply  is  soaroe.  In  autumn,  the 
flood  water  should  be  ohanneled  to  reservoirs  for  use  next 


soring,  especially"  in  mountainous  atfiae.  Before  the  spring 
begins,  the  farm  fields  should  be  vlth  Irrigation 

water  in  order  to  prevent  erosion  and  increase  the  moisture 

in  oh©  ooxi  • 

3.  For  finding  out  accurately  the  climatic  resources 
for  nerving  the  farms  sand  pastures  (oy,  for  instance, 
weather  forecasting),  a  network  of  meteorological  station* 
njxculd  be  established,  especially  in  the  vast  desert  area. 

.tt.  According  to  a  r-r©li;olns.r;.'  survey,  it  is  possible  to 
r^.Ke  artificial  rainfall  In  the  eastern  part  of  this  area 
Curing  the  summer.  If  artificial  rainfall  making  Is  used 
together  vita  seedling  ty  airplane,  then  we  shall  achieve 
j,  great  teal  in  stabilizing  the  sand  and  forestation. 

'5.  The  work  of  sand  control  must  precede  agricultural 
development.  >.e  must  first  control  the.  3 and  and  then 
utilize  the  sand  30  tha.t  agriculture  can  develop  safely 
under  natural  conditions. 

6.  In  the  eastern  part  where  the  annual  precipitation 
is  130  :v.3i ,  va  a, ay  build  forests  to  stabilize  the  sand,  but 
In  daces  wrier  t  the  precipitation  is  less  than  30  mm, 

vs  may  use  mechanical  screens  and  vegetation  to  stabilize 
the  sand. 

7,  ia  forestation,  consideration  should  be  given  to 
the  direction  of  the  movement  of  sAad  dunes.  In  the  east 
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of  Jo-ehui,  forests  should  bo  built  to  prtveat  tho  north¬ 
westerly  wind*  To  tho  west  of  Jo-akui  tad  la  tho  Yellow 
River  Bend  area,  fore  ate  should  be  built  to  piweat  the 
northeasterly  wind*  In  Hi&ghsia,  forests  should  be  built 
to  prevent  the  northerly  wind.  2n  the  Tallow  River  Band 
area,  forests  should  be  built  to  prevent  the  westerly  and 
northeasterly  wind* 

6.  Among  the  sand  acreesns,  the  lattloe  type  sand 
screen  le  most  efficient.  But  tha  lattloe  should  be 
mads  In  accordance  with  the  strength  of  the  wind  and  side 
winds.  Generally  speaking,  tile-shaped  lattloe  with 
non-uniform  density  le  more  economic-  and  more  effeotlve  than 
the  square  lattloe  (Pig.  9). 

9*  Beoausa  of  the  shortage  of  manpower  in  tide  area, 
it  is  necessary  to  use  airplanes  to  seed  the  deserts  for 
forestation.  Seeding  should  be  done  in  the  summer  in 
plaoes  where  the  annual  rainfall  exceeds  150  mm.  Aerial 
seeding  should  be  done  on  days  when  the  wind  Is  slow. 

10.  The  deserts,  which  arc  seeded  in  the  spring,  should 
be  frozen  with  irrigation  water  (if  water  is  available) 
before  the  time  of  thawing  in  order  to  prevent  the  sand 
from  drifting  and  increase  the  moisture  in  the  sand,  thus 
providing  favorable  conditions  for  the  germination  of  the 
seed. 
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Tig.  9  ttagraaa  of  Tila-ahapad 
Lattlo*  tad  Soraan  and 
Mobil*  tad  Son* 

]j|£f£d 

1.  front  •location  B.  Oroaa-aaotlon 

0.  Original  ridga  and  th*  foot  of  ttaa  laaward 
•lopt  of  tho  oand  dun* 

2).  first  yaar  1.  Saoond  yaar 


Table  1  Precipitation  and  Aridity  Condition 
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T.ag^nA  fay  Table  1 


A.  Total  annual  amount 

0.  Day  on  which  the  largest 
amount  of  rainfall  oocurs 

E.  Period  during  which  daily 
temperature  10°  C 

G»  Total  Amount 

I.  Month  of  occurrence 

K.  Total  rainfall  of  the 
month 

V.,  Date  of  occurence 

0.  Starting  and  ending  dates 

Q.  Percentage  as  compared 
with  annual  amount 

S.  Aridity 

a*  Pao-t'ou 
c.  Yu-iin 
e.  Teng-lc'ou 

g.  fa-pu-lai 
1 .  Chang -1 
ic.  Chlu-ch'uan 


3.  Konth  in  whioh  most 
of  the  year's  rainfall 
ooours 

D.  The  longest  drought 
period 

?.  Year  in  which  data 
were  taken 

H.  Percentage  as  com¬ 
pared  with  annual 
precipitation 

J.  Amount  of  the  day 

L.  Percentage  as  com¬ 
pared  with  the  rain¬ 
fall  of  the  month 

2S.  number  of  days 

P*  Total  amount 

lu  Possible  amount  of 
evaporation 


b.  Otolc 

d#  Yin-chfuan 

f.  Ch'a-f&ng-mlao 
(Chung-wei) 

h.  Kln-ch'ln 

J.  Chin-hua  (Ohin-t'a) 

1*  An~hsi 


m.  Lao-liai^miao 
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Table  2  Temperature  Condi tier 


7? 


fcggial  lax 


A*  Average  temperature 

0.  January 

2.  July 

G*  Yearly 

X.  Yearly  range 

K.  Maximum 

M.  Minimum 

0*  Year  in  vhiob  data  were 

a.  Pao-t'ou 
o.  Yu-lin 
e.  Teng-k'ou 

g.  Ya-pu-lai 

l.  Chang-i 

k.  Chiu-ch'uan 

m.  Lao-hel-mlao 


B.  Extreme  temperature* 
D.  April 
?.  Ootober 
H#  Sally  range 
J «  Maximum  yearly  range 
L*  Sate  of  ocourrenoe 
N*  Sate  of  oocurrenoe 
taken 

b.  Otok 

dl.  Yln-ok’uan 

f •  Gh 1 a- fang -mi ao 
( Chung-vei ) 

Jb.  Min- oh* in 

3.  Ghin-hua  (Ohin-t'a) 

1*  An-hsl 
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A.  Average  Kind  velocity  (at/*eo) 

B«  Slumber  of  days  during  which  typhoon  occurs 


0*  Kumber  of  ooeurrenoes  of  wind 
sand 

that  blows  up 

B.  Vinter 

2. 

Spring 

P.  Summer 

G.  Autumn 

H. 

Whole  Year 

I.  Winter 

J .  Spring 

K. 

Summer 

L.  Autumn 

H*  Whole  year 

JH. 

Winter 

0 «  Spring 

P«  Summer 

Q. 

Au  fcuma 

a.  Whole  year 

a.  Fao-t’ou 

b. 

otok 

c .  Yu-lln 

d.  Yla-ah'uan 

3. 

Teng-k'ou 

f .  Ch  ‘  a-f ang-aiao 
( Chung -we 1) 

g*  T^-pu-l&l 

h. 

Min- ah' in 

1 .  Ch&ng-i 

3*  Chta-hua 

h. 

Ch'iu-on'ujm 

1.  Aa-hsl 

a.  Iao-b.si-a.lao 


*  Winds  that  can  bio*  sand  particles  up  are  Grade  4 
vinds,  or  '*.lnds  wild  velocities  as  6  m/aee.  At 
Pao-tfout  otok,  Yu-lla,  and  Yla-oh*uan,  the  num¬ 
ber  of  occurrences  of  such  winds  are  calculated 
on  tha  basis  of  wind  velocity. 

**  Data  were  tel  on  on  the  b**»la  *f  periodical  ob¬ 
servation. 


Table  4  Light  and  Eeat  Condition 
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ftegand 

A.  Hours  of  Sunshine  £• 

O.  Period  during  which  the 
is  steadily  >  5°  0 

D.  Period  during  vhloh  the 
Is  steadily  5.  10° C 

2.  Tear  data  were  taken 

P.  Winter 
K«  Whole  year 
J.  Ending  date 
L.  Starting  date 
N.  Number  of  days 
P.  Starting  date 
ft.  Number  of  days 

a*  Pao-t’ou 
o.  Yu-lin 
e.  Teng-k’ou 

g.  Ya-pu-lai 
i .  Chang-1 
k.  Chlu-ch'uan 
m.  Lao-feei-mlao 


Prest-free  period 
daily  temperature 

daily  temperature 

3.  Summer 

I.  Starting  date 

K.  Number  of  days 

M.  Ending  date 

0.  Cumulative  temperature 

Q.  Ending  date 

S.  Cumulative  temperature 

b.  Otok 

d.  Yin-oh'uan 

f.  Chfa-fang-miao 
(Ohung-vel) 

h.  Kin-oh'in 

b  Ohin-hua  (Ohln-t*a) 

1.  Aa-hsl 
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t 


S3 


* 


A.  Number  of  District  B»  Kamo  of  district 

0.  Scope  D»  Whole  year 

B.  Btieroaohment  of  sand  dune*  (7  a  high) 

?•  Precipitation  9*  Aridity 

H.  Number  of  ooourrenoee  of  wind  that  blows 
sand  up 

X*  Direction  J .  Possible  distance  (a) 

a.  £.  Ikhohao-fl.  Shensi 

b.  Southeastern  part  of  Ifchobac  League  and  the 
three-plea  area  (Ohlng-plen,  An-pien  and  Ting- 
plen)  of  K.  Shensi 

c.  Western  Ikhchao 

d.  Western  part  of  Ikb.chao  League  and  the  Yellow 
River  Bend  area 

e.  ITinghsia 

£*  Nlnghsla  Hul  Autonomous  Region 

g<  Baa tern  part  of  the  Ho-hei  Corridor 

h.  Wu-wei— Chaug-1  area  to  the  saet  of  Ho-hsl 
Corridor 


€ 


i.  WU-lan-pu-ho 

J.  Kfeetem  part  of  WU-lan-cho-pu  League  and  the  north¬ 
eastern  part  of  Alashan 

k.  Bsungaria 

1*  Southeastern  part  of  Alashan 
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si.  Min-ch'in 

n.  Min-ch’in  Rsl.en  of  Kansu  Provinoe 
o*  Kao-t'ai— Ohiu-oh’uan 

p.  Kao -t' at  and  Ohiu-oh'uan  hat an  of  Kanau  Province 

q.  Ma-ohung  dlatrlot 

r.  Western  part  of  O-ohi-na  Banner,  and  the 
northwestern  part  of  tha  Ho-hal  Corridor 

a.  Pa-chung 

t.  Central  and  western  Alas ban  and  aaatem  O-ohi-na 

u .  Chin- 1  *  a— Yu  -men 

v.  Ohin-t’a  and  Yu-men  he ten 

w.  An-hsi— Tun-huang 


x  An-hsi  and 

Tun-huang 

hat  an 

aa.  Less  than 

bb. 

About 

00. 

More  than 

dd.  SE 

ee. 

E-SE 

ff. 

S 

gg.  SE 

hh. 

1-3  E 

U. 

S-SE 

JJ.  SE 

We* 

S-SE 

11. 

S-SW 

mm*  SE 

nn. 

SE 

00. 

SW 

pp,  More  than 
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OEOMORPHDLQaf  0?  BO-HSI  CORRIDOR 
A JfD  RASTERS  ALAS  HAS 

The  1958  survey  oovered  tiro  areas;  namely,  Eastern 
Alashan  (east  of  la-pu-lal  Mountain,  vast  of  Ro-lan  Moun¬ 
tain,  south  of  8a-erh«ehe  Mountain,  and  north  of  tha  Craat 
Vail),  and  tha  Ho-hei  Corridor.  Sinoa  tha  araa  undar  sur¬ 
vey  Is  too  big,  tha  emphasis  vas  put  on  tha  distribution 
of  drifting  sand  along  tha  route  of  surrey. 

I.  Caologioal  Foundation  of  tha  Araa 
From  tha  viewpoint  of  geological  structure  and  tha 
history  of  geological  development,  this  arte  has  three 
distinct  tectonic  elements:  the  Ch'i-lien-shan  fold;  the 
Alaahan  Pre-Sinlan  land  mass;  and  the  Ma-ohung-shan  plat¬ 
form.  There  are  striding  similarities  between  the  latter 
two  in  stability,  in  geomorphologioal  development,  and  in 
geological  development  after  the  Hercynian  Period.  These 
two  areas  are  often  known  as  the  Ma- chung- sban— Alaahan 
platform.  Thus  the  area  under  eurvey  has  but  two  general 
tectonic  elements.  The  boundary  line  between  the  two  lies 
in  the  north  of  the  Tang-chin  Mountain,  the  Ohao-pl  Moun¬ 
tain,  the  Hung-liu  Mountain,  the  Ch'ih-ohin  Mountain,  the 
Hei  Mountain,  the  Bo -11  Mountain,  and  the  Lung-shou  Moun¬ 
tain.  It  extends  eastward  across  the  T'eng-kc-li  Desert 
and  the  Gh'ing-yaag  Mountain,  and  terminates  at  the  Bo-lan 
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Moon tula* 

1.  The  Ch' 1-lien-alum  Fold 

Prior  to  the  Sinian  Period,  the  Oh'i-lien-shan  fold 
region  had  thiok  sedimentary  and  magmatic  rooke.  During  the 
luliang  movement,  these  rooks  became  a  solid  base  of  the 

a 

Tumhuang  system  and  the  Kaolan  system.  During  the  lover 
middle  Palaeozoic  Period,  geosynolinal  sedimentation  vas 
formed  because  of  the  Caledonian  ingreeslon.  But  at  the 
end  of  the  Devonian  Period,  the  Hercynlan  movement  raised 
the  lover  middle  Palaeosolo  sedimentary  fold  to  become  high 
mountains.  Thus  violent  folding  and  voloanlc  movements 
took  place,  changing  the  lover  middle  Palaeozoio  sedimen¬ 
tation  into  the  nev  foundation  of  the  Oh' 1-lien- shan  area. 
The  rook  foundation  belongs  to  the  Han-shan  syetem,  vhioh 
includes  quartzite  sandy  rook,  sandy  rook,  phylllte,  slate, 
crystalline  calcareous  rook,  and  sllloon  oalcareous  rook. 
Later  on,  very  thick  Lao-ohun-shaa  gravel  of  the  lover  Car¬ 
boniferous  Period  vss  accumulated  on  the  depression  in  front 
of  the  ancient  Ch’i-lien  Mountain.  (The  sources  cited  in 
the  Geological  fieport  prepared  by  the  seoond  session  of 
the  national  Petroleum  Prospeoting  Conference  sponsored  by 
the  Ministry  of  Petroleum  Industry  classified  the  Lao-chun- 
ahaa  gravel  as  belonging  to  the  Devonian  Period.  As  a 
consequence,  the  Oh* i -lien- shan  fold  is  regarded  as  a 
Caledonian  folding  zone.)  By  the  time  of  the  middle  of  the 
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Carboniferous  Period,  transgression  took  plaoe  in  the  vest* 
Later  on,  the  eastern  part  vas  subnerged,  and  the  ancient 
Oh'l-llen-shan  became  an  isolated  island*  However,  this 
time  the  transgression  vas  not  of  the  geosynollnal  type* 
After  the  regression  of  the  Permian  sea  water,  there  was 
no  more  marine  facies  sedimentation*  nevertheless,  the 
Oh* 1 -lien- ehan  geosynollnal  zone  did  not  stop  its  aotlvity 
after  the  Hercynlan  folding*  During  the  Alpine  Period, 
this  geosynollnal  zone  vent  through  blook  upheaval  several 
times,  and  continued  to  rlss  until  they  became  the  high 
mountains  we  see  today*  The  Nan-ehan  parades®  was  formed 
during  this  period.  At  the  same  time,  in  the  settled  area, 
thick  continental  sedimentation  was  ac cumulated *  After  the 
Triasste  Period,  the  continental  fades  stratum  was  as  thick 
as  7,000  m.  Even  during  the  Quaternary  Period,  the  neo- 
teetoulc  movement  was  still  active* 

2.  Ma-c hung- shan-- Alaehan  Platform 
The  Ma-chung-ehan— Alaahan  platform  is  situated  north 
of  the  Oh’i-lien-shan  geoayncline,  m enuring  1,000  km  from 
east  to  vest,  and  350  ka  from  south  to  north,  and  ec.Jacent 
to  the  Ho-lan-shac  par&p lain  in  the  east.,  the  Qh’l-lien- 
ehan  geo  sync  line  in  the  south,  the  Teald&m  land  mae£  In 
the  southwest,  and  the  Eino -Outer  Mongolia  boundary  in  the 
north.  The  Ma-chung-shan  pint  form  and  the  Alashsn  3,ai:j6 


BULBS  have  their  similarities  and  dissimilarities *  The  bases 
of  both  continental  tablet  are  made  of  rooks  of  the  pre- 
Slnlan  system  (granite  gneiss)  formed  during  the  Luliang 
movement.  But  during  the  Palaeozoic  Period,  the  geologloal 
development  and  the  stratigraphic  cross-section  of  Ka-ohung- 
shan  were  similar  to  those  of  the  Oh'i-lien-shan  geo syncline 
(According  to  Ohang  Wen-tso  (1728  2429  1563),  the  Ma-chung 

shan  area  was  an  elevated  land  without  Caledonian  lngression 
which  did  not  occur  until  the  Oarbonifeous  Period.  Thus 
during  the  middle-lower  Palaeozoic  Period,  both  the  Ma- 
chung-shan  and  Alashan  were  eroded  areas.  As  to  the  com¬ 
mon  belief  that  the  stratum  in  this  area  is  made  of  middle- 
lower  Palaeozoic  metamorphlc  rook,  Chang  thinks  that  the 
metamorphic  rock  is  the  result  of  metamorphism  of  different 
lithofaciee  3trata  of  the  Oarbonifeous  Period.)  Thus  the 
Kan- shan  system  stratum  and  the  Carboniferous  stratum  were 
formed,  but  they  wont  through  metamorphism  because  of  the 
Caledonian  and  the  Hereyniar  movements.  However,  the  Ala- 
shan  platform  had  always  been  an  eroded  upheaval  without 
Palaezoic  sedimentation .  After  the  Hercynian  Period  and 
during  the  Alpine  Parted,  thf  Ka»*etung-sha n  platform  became 
gradually  stabilized.  The  Alpine  tectonic  movement  in  this 
area  essentially  had  a  block- forming  effect,  as  a  result 
of  which  some  continental  ridges  running  in  the  east-west 
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or  northeaet-southwest  direction  were  formed.  The  de¬ 
pressed  lands  between  the  ridges  are  accumulation  areas 
formed  during  the  end  of  the  Xrl&esio  Period,  or  the  Ju¬ 
rassic  Period.  The  overlying  stratum  ie  about  500-2,500 
m  thick  in  some  places,  and  the  sedimants  are  essentially 
Mesozoic  and  Cai.no zoic  sunken  basin  sediments.  After 
centuries  of  weathering,  the  ancient  crystalline  conti¬ 
nental  ridges  have  become  low  mountains,  suoh  as  the  Pa- 
yin-no  -lo-kung  Mountain,  the  Sa-erh-oha  Mountain,  the 
Tsung-nai  Mountain,  and  the  San-wei  Mountain.  The  Ua- 
chung-shan  has  now  Leoome  a  fragmentary  paraplain  exoept 
for  some  high  peaks. 


XI.  Surface  Features  and  Major  Geoaor- 
phologioal  Types 

The  general  altitude  of  the  area  is  at  1,000  m  above 
the  sea  level  except  in  the  eastern  ard  southern  borders 
whers  the  Oh’i-lien  and  Ho -Ian  mountains  rise  to  3,000- 
6,000  m.  The  relative  altitude  of  the  mountains  Is  less 
than  200  m,  except  that  some  of  the  peaks  of  the  Ho-li 
Mountain  have  a  relative  altitude  of  more  than  500  m.  The 
&a- chung- shan  on  the  northern  perimeter  of  the  western 
sector  of  she  Ko-hsl  Corridor  is  a  denuded  relic  mountain 
with  paraplitin  features.  However,  the  surfaoe  struotures 
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of  the  Individual  areas  In  this  vast  region  are  not  en¬ 
tirely  the  same  since  they  went  through  different  develop¬ 
ments.  The  whole  region  may  be  divided  into  three  different 
topographical  areas;  namely,  the  Ho-hsi  Corridor  plain,  the 
Alashan  plateau,  and  the  northern  relic  mountain*  Geolo¬ 
gically,  the  eastern  part  of  the  Ho-hsi  Corridor  in  a  fcar 
in  front  of  the  mountains.  Topographically,  It  is  a  narrow 
strip  high  in  the  south  and  the  north  and  low  in  the  middle* 
where  the  waters  from  the  Ch'i-lien  Mountain  converge.  The 
oenter  of  the  Corridor  is  the  lowest  plaoe  where  an  alluvial 
plain  Is  found.  Here  drifting  sand  is  found  only  in  scat* 
tered  places.  A  noticeable  feature  of  the  Alashan  area 
is  the  laclc  of  permanent  rivers,  and  the  under-development 
of  the  Quaternary  sediments.  Topographically,  the  sandy 
gravel  plains  are  separated  by  low  mountains;  or  we  may 
say  that  sandy  gravel  basins  are  found  between  the  low 
basins,  and  some  of  the  basins  (such  as  the  T'eng-ico-ll 
basln}are  entirely  covered  by  drifting  sand.  As  to  the 
northern  relic  mountain,  It  is  located  in  the  western 
part  of  the  region,  but  it  has  a  tendency  to  become  a 
parapialn  with  a  low  relative  altitude.  Among  the  moun¬ 
tain  is  the  gobi.  It  can  be  said  that  this  area  is  entire¬ 
ly  a  petrified  desert. 

The  area  under  survey  has  the  following  major  geo- 
zuo  rpho  logical  types; 
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1.  High  and  medium  mountains  formed  by  folding  end  rift 
upheaval,  the  Ch'i-Hen  and  Ho -lan  mountains  belong  to  this 
type.  The  Oh'l-lisn  Mountain  was  formed  essentially  by 
raetamorphic  and  Intrusive  rooks.  It  measures  1,200  km  long 
from  tta northwest  to  the  southeast,  and  lta  altitude  Is 

3, 000  m  above  sea  level,  with  the  highest  peak  (aouth  of 
Chiu-oh'uan)  at  6,000  m.  Many  mountain  peaka  are  snow* 
oapped  all  year  round,  and  all  the  rivers  In  the  Ko-hal 
Corridor  are  originated  from  here. 

2.  Low  and  medium  mountains  at  the  northern  perimeter 
of  the  Ch'i-llen  geosynoline.  Theee  mountains  were  formed 
by  the  metamorphio  rock  of  the  Han-shan  eyetem.  Their  al¬ 
titude  is  about  2,000  m  above  sea  level,  with  the  highest 
peaks  reaching  3,000  m,  and  relative  altitude  ranging  from 
100  to  500  m.  The  Ho-ll  and  Lung-shou  mountains  are  of 
this  type. 

3.  Fragmentary  eroded  low  and  medium  mountains  (suoh 
as  the  Ma*ohung  Mountain).  Because  of  the  dry  weather, 
eluvial  pebble  is  found  everywhere,  and  even  the  moun¬ 
tain  peaks  are  fully  covered  by  weathered  pebble.  The 
highest  peak  stands  at  2,700  m  above  eea  level,  with  re¬ 
lative  altitude  at  200  m.  Because  of  ages  of  wsatherlng, 
most  of  the  mountains  now  have  the  characteristics  of 
paraplains. 
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4.  Dry  eroded  low  mountains.  Similar  to  the  moun¬ 
tains  of  the  foregoing  type,  these  mountains  are  distri¬ 
buted  in  single  atrip#.  Poraed  by  the  Cambrian  metamor- 
phic  rocks*  theee  mountains  are  1*600  m  abort  sea  level* 
with  relative  altitude  at  leas  than  200  m.  This  type  of 
mountains  Include  the  hills  in  the  Alaahaa  area  and  in  the 
western  part  of  the  Ho-hsi  Oorrldor. 

5.  Eroded  monadnooks.  Consisting  of  rock  formations 
of  different  ages,  such  fragmentary  or  isolated  monadnocks 
Include  the  Chang-kan  Mountain,  the  A-la-ku  Mountain*  the 
Su-wu  Mountain  in  the  vicinity  of  Mln-ch'ln,  the  Shuaag- 
hei  Mountain,  and  the  Tung-hu  Mountain  in  the  T’eng-ko-li 
desert*  but  they  occupy  only  a  small  area  in  the  region* 

6.  inclining  plains  in  front  of  the  mountains.  Located 
on  the  piedmonts  of  the  San  Mountain,  these  plains  were 
made  of  diluvial  sediments.  Gravel  and  pebble  are  widely 
found  on  the  plains.  The  inclining  plains  in  the  eastern 
sector  of  the  Kan  Mountain  are  different  from  those  in  the 
western  sector.  On  tha  inclining  plains  to  the  east  of 
Chlu-ch'uan.  the  water  from  the  Ch’i-iiea  Mountain  euta 
through  the  old  diluvial  depoilta  and  dry  deltas.  On  the 
inclining  plains  to  the  east  of  ohang-l,  there  is  a  layer 

of  loess  (1-3  m  thick),  which  can  be  used  for  farming. 

But  in  the  western  part  of  the  Eo-hsi  Oorrldor,  the 
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inclining  plains  are  bars  gobi  deserts.  • 

7*  Alluvial  and  laoustrins  plains*  Such  plains  arc 
found  In  ths  Ho-hsl  Corridor.  Since  the  water  flowing  down 
from  the  Kan  Mountain  is  controlled  by  the  mountains  on 
both  sides  of  the  Ho-hsl  Corridor  whloh  runs  in  the  HW-8B 
dlreotion,  the  alluvial  and  laoustrlne  plains  extend  in  the 
oenter  of  the  Corridor.  The  Shih-yang  River  extends  far 
north  because  there  is  no  obstruction  in  that  dlreotion. 

At  its  lower  reaohes,  fertile  alluvial  plains  are  formed* 

To  the  west  of  Chiu-oh’uan  and  in  the  vicinity  of  Ohla-ku- 
kuan,  the  Hei  River  and  the  Pei-ta  River  flow  through  the 
low  mountains  in  the  north  of  Ohiu-ch'uan  toward  the 
O-chi -na  Banner,  and  finally  empty  into  the  Chu-yen  Sea. 
Aooording  to  the  drainage  system  and  topography,  the  Ho- 
hsi  alluvial  laoustrlne  plain  is  made  of  the  following 
accumulation  basins i  the  Shih-yang  river  plain  to  the  east 
of  Yung-ohangj  the  Hei  Rlver-Pei-ta  River  plain  (not  inc¬ 
luding  the  lower  reaohes  of  the  two  rivers)  between  the 
Ta-buang  Mountain  and  Chia-ku-kuan;  the  Shu-le  River- 
Tang  River  plain  to  the  w«3t  of  Ohia-ku-kuanjand  the 
Ohin-t’a— Hua-hal-tzu  plain  (the  western  part  of  the 
Hua-hal-tzu  basin  is  a  laoustrlne  plain)*  These 
plains  have  a  high  productivity. 

8.  Internum  tans  sandy  gravel  basins.  These  basins 
are  found  in  the  northern  part  of  Alashan.  They  are 
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generally  oovered  by  a  far  meters  of  sandy  gravel,  under 
which  is  tha  Oretaoeous-fertlary  rad  bad*  Outcrops  of  tha 
rad  bad  often  appaara  on  piedmonts,  or  even  stand  out  Ilka 
aaall  kills* 

9*  Tha  T'eng-ko-li  basin  where  drifting  sand  araas 
art  lnteralnglad  nth  lakas*  This  mat  basin  Is  surrounded 
by  mountains*  nth  tha  eroeptlom  of  lakes,  tha  basin  Is 
almost  antlrsly  oovered  by  drifting  sand,  thsrs  ara  about 
100  lakas,  aaoh  of  whioh  naasuraa  10-30  ka  long  and  2-4  ka 
n&s.  m  tha  lakas,  Artemisia,  Aohnatherum  splandans  Ohwl, 
Calldlua  graolla  Tan si,  and  Phragaltea  ooaaunls  Trin*  grov* 
Tha  lakas  ara  oml  in  shapa,  and  art  and  in  tha  north-south 
dlraotlon.  Tha  oriantatlon  nay  ba  ralatad  to  tha  dlraotlan 
of  rivers  in  anolent  tints.  Tha  landfora  undar  tha  drift¬ 
ing  sand  nay  be  dirlded  into  two  typos.  Xn  tha  vast,  tha 
laadfom  is  of  ridga-shapad  hill  typa,  and  tha  base  is 
aada  of  soft  sandy  rook.  Tha  battam  part  ia  a  laoustrlna 
plain  ooTsred  by  drifting  sand. 

Slnot  tha  praoipitation  ia  lass  than  150  an  a  yaar  in 
most  plaoas,  and  lass  than  100  na  in  tha  vast,  tha  follow¬ 
ing  faaturaa  ara  no tad t 

(1)  la  tha  olinata  la  vary  dry,  wind  plays  an  important 
role  in  tha  formation  of  terrain,  and  tha  abatnoe  of  vege¬ 
tation  makes  tha  vaatharlng  mors  severe. 

(2)  Tha  ohange  in  tamparatura  is  draatlo  (tha  dally 
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range  Is  generally  15°  0»  the  annual  range  le  32° -38°  0,  and 
the  maximum  annual  range  it  65°  C) •  The  etrong  eunehlne  and 
the  soaroity  of  rainfall  make  the  growth  of  vegetation 
difficult. 

(3)  With  the  exception  of  the  mountainous  land  along 
the  southeastern  perimeter  and  the  Bo-hai  Corridor,  the 
streams  and  surface  flows  on  the  vast  Alaskan  high  plain 
are  of  a  temporary  nature,  and  osanot  oarry  the  weathered 
pebbles  away.  The  remaining  pebble  shows  a  dark  oolor 
under  strong  sunlight  beoause  of  its  iron  and  manganese 
oon tents. 

In  the  area  under  survey,  aeolian  denudation,  drifting 
sand,  and  gobi  are  sssn  evsrywhsre.  The  drifting  sand 
will  be  dieoussed  in  anothsr  section.  The  following  ie 
a  brief  introduction  of  the  gobi. 

The  go bis  are  found  in  front  cf  the  moun tains  to  ths 
vest  of  Chiu-ch’uan  and  Ohu-yen  Sea,  on  the  intexmontane 
lands,  end  on  the  pisdmonts  of  ths  Ma-ehung  Mountain. 

They  consist  of  gravel  and  pebble.  The  pseudo -gobi  to 
the  east  of  Chlu-oh’uan,  and  ths  gravel  basin  of  the 
Alaehan  Eanner  should  not  be  called  gobi.  Vegetation 
is  very  few  in  the  gobi;  only  occasionally  we  see  such 
shrubs  as  Ephedra  prsewalskil  stapf*,  Reauouria  soongorloa 
(Fall.)  Maxim,  Oalllgoaua  mongollcum  Turox.,  Nitraria 
echofceri,  and  Agterothaar.ua  centrall-asiaileus  Novopokr. 
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Suoh  plants  grow  in  ditches  sfeioh  are  formed  after  storms. 
Baoh  dltoh  measures  a  few  maters  wide*  but  some  ditches  in 
the  northwest  of  An- hsi  are  20  m  vide.  Not  deep  beneath 
the  eurfaoe  is  the  gypsum  layer,  the  go  bis  In  the  Qo-hsl 
Corridor  oan  be  divided  Into  three  groups) 

(1)  do bis  formed  by  ancient  Oh’ 1 -lien  Mountain  diluvi¬ 
al  gravel  [Suoh  gobls  are  found  on  top  of  the  olastlo 
deposits.  (Sines  a  graat  varlsty  of  plants  grow  in  ths 
diluvial  area  with  the  presenoe  of  many  streams,  suoh 
"gobls"  oannot  be  properly  oalled  gobls.  Severtheleee, 
they  consist  mainly  of  clastios.)] 

(2)  Gobla  formed  by  zlver  deltas  (17  km  vest  of  Tun- 
huang) . 

(3)  Goble  covered  by  oon temporary  diluvial -proluvial 
elastics  (on  the  southern  elope  of  the  Ma-chung  Mountain). 

1X1.  Sand  Land 

The  following  interesting  phenomena  are  noted  In  the 
distribution  of  drifting  sand)  (1)  It  ie  found  in  lov- 
lyiog  places.  (2)  There  is  more  drifting  sand  In  the 
east  than  In  the  vest.  This  has  something  to  do  vlth  the 
presenoe  of  alluvial  deposits,  but  humsn  factors  should 
not  be  overlooked.  (3)  Individual  mobile  sand  dunes  are 
founded  In  oaaes. 

Drifting  sand  Is  found  In  the  following  areas)  (1)  The 
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T’eag-ko-li  basin?  (2)  the  southern  shore  of  the  Ya-pu*l*l 
sale  lake?  (3)  the  Ya-ma-li-ko  desert?  (4)  the  allurlal 
plain  at  the  lower  reaches  of  the  Shih-yang  River  near 
Min-ch‘in;  (5)  the  Chin-t'a  area?  (6)  the  alluvial  plain 
formed  by  the  Hei  River  between  Chang-1  and  Chiu-oh'uan; 
and  (7)  the  Tun-huang  area*  The  T‘eng-ko-11  is  the  largest 
drifting  sand  area. 

The  origin  of  drifting  sand? 

Sand  originates  from  weathered  rooks*  The  Oh’i-iien 
Mountain,  the  Pel  Mountain,  and  many  low  hills  are  the 
souroes  of  sand  in  this  rsglon*  The  weathered  rooks  are 
accumulated  when  they  are  oarried  by  wind  or  water.  The 
drifting  sand  in  Hc-hsi  and  Aiashan  is  originated  from 
river  and  lacustrine  deposits,  while  that,  in  other  places 
is  originated  from  diluvial  sediments.  Row  let  us  discuss 
the  formation  of  drifting  sand  in  different  areas. 

1.  The  T'eng-ko-li  Desert.  T'eng-ko-li  Itself  le  a 
basin,  low  in  the  middle  and  high  in  the  surrounding  areas. 
Hence  the  weathered  rook  is  washed  down  into  the  basin  by 
the  surface  flows.  Most  of  thedrifting  sand  here  comes 
from  laoustrlne  deposits,  but  in  the  east  the  drifting  sand 
in  the  ridge-shaped  hilly  area  made  of  red  sandy  rock  may 
be  a  local  accumulation  of  the  weathered  red  base  rock, 
while  the  drifting  sand  in  the  southern  Buc-lo-ching  area 
is  originated  from  the  sandy  diluvial  deposits  on  the 
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Oh1 nag -ling  Mountain* 

2*  Shores  of  the  Ya-pu-lal  salt  lake*  The  drifting 
eand  accumulated  on  the  southern  shore  of  the  Ya-pu-lai 
salt  lake  consists  of  the  lacustrine  sand  blown  up  by  the 
northwesterly  wind.  But  in  the  west,  there  Is  a  gap  con¬ 
nected  with  the  ?a-tan-ohl-lin  desert*  Thus  the  sand  par- 
tides  are  carried  by  the  northwesterly  wind  through  the 
gap  to  the  south  shore  of  the  Ya-pu-lai  salt  lake. 

3*  The  Ya-ma-lieh-k'o  desert.  This  desert  is  on 
the  northeastern  piedmont  of  the  Pa-yin-no-lo  ridge.  This 
ie  the  spot  at  which  the  northwesterly  wind  is  weakened 
by  the  obstruction  of  the  mountains,  and  thus  the  weathered 
rook  carried  by  the  wind  gradually  settles. 

4.  Drifting  sand  le  the  Ho-hsi  Corridor.  The  drift¬ 
ing  sand  here  is  found  on  river  and  lacustrine  deposits. 

At  the  Hsi-oh’eng  %&nd  neat*',  15  km  west  of  Ohang-i,  l.t 
can  be  clearly  seen  that  after  the  destruction  of  the  pri¬ 
mitive  land  surface  made  by  sandy  alluvial  deposits,  many 
remnaut  hills  are  left.  In  front  of  the  destroyed  land 
surface,  there  are  sand  dunes  and  a  chain  of  sand  dunes. 

The  color  and  grade  of  the  sand  particles  on  the  sand 
dunes  and  on  the  alluvial  deposits  are  the  same  except 
that  the  former  lack  the  clayey  material.  Thus  we  can 
very  easily  distinguish  the  sand  particles  at  the  source, 


and  sand  particles  at  the  area  of  accumulation.  This  dis¬ 
tinction  can  also  be  noticed  at  Ohin-t'a. 

At  Tun-huang  and  Ohln-t’e,  the  drifting  Band  on  the  low 
mountains,  on  the  elopes  of  low  mountains,-  and  on  the  goble 
in  front  of  the  mountains,  was  carried  there  from  the  low- 
lying  alluvial  plains  by  the  northwest  wind. 

(1)  Classification  of  mobile  sand  lands 

Sand  lands  may  be  classified  on  the  basis  of  geomor¬ 
phology,  or  on  the  basis  of  the  cause  of  formation,  or 
on  the  basis  of  vegetation.  Our  olassifioation  is  based 
upon  the  lithological  characteristics  of  the  base  rocks, 
the  landform,  the  underground  water,  the  height  of 
sand  dunce,,  and  the  thickness  of  the  sand  layer.  As  scon 
as  we  know  the  base  rook  and  the  landform,  other  conditions 
can  be  predicted.  The  mobile  sand  lands  may  be  classified 
into  the  following  types: 

1.  Ho  bile  sand  land  on  low  mountains  and  elopes  of 
low  mountains  made  of  ancient  base  rook.  Such  mobile  sand 
lands  are  found  on  the  Ohia  mountain  at  Ohin-t’a,  the 
hing-sha  Mountain  at  Tun-huang,  and  the  Shuang-hei  Moun¬ 
tain  at  T'eng-ko-ll.  A«  ouch  lands  have  a  big  gradient 
and  are  located  above  the  impervious  layer,  no  plants  can 
grow. 

2.  Mobile  sand  lards  over  comparatively  contemporary 
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sedimentary  rocks.  The  sand  lands  in  the  south  of  the  Ya- 
pu-lai  fountain,  on  the  south  shore  of  the  Ya-pu-lai  salt 
lake,  and  in  Lan-ohi-lang  belong  to  this  type.  The  under¬ 
lying  bed  rook  la  made  of  sandy  rook  of  the  middle  Cainozoio 
Period.  Few  plant  can  grow  on  such  sand  lands. 

3.  Drifting  sand  land  over  gravel  in  front  of  the  moun¬ 
tains.  Only  small  areas  of  drifting  sand  are  found  at  Tun- 
huang  and  Chln-t'a.  There  is  little  underground  water  avail¬ 
able;  the  problem  of  peroolation  is  serious;  and  no  plant  oan 
grow. 

4.  Drifting  sand  land  over  diluvial-alluvial  inclining 
plains  in  front  of  mountains.  The  drifting  sand  land  at 
Yuan-ohuang-tiu— Ho-lo-ohing,  Ta-hung-aha-t’ang,  and  Kung- 
hung-teh-k’o  belong  to  this  type.  Because  of  the  flood 
water  from  the  mountains,  and  the  comparatively  plentiful 
preolpitatlon,  soma  plants  can  grow  on  suoh  drifting  sand 
lands  although  the  underground  watsr  is  dseply  buried. 

5.  Drifting  sand  land  over  river  alluvial  plains. 

Such  drifting  sand  land  is  widely  distributed  in  Ko-hsi, 
and  the  underground  water  level  is  high  (about  2-3  m  at 
Min~oh'ln)«  The  drifting  sand  can  be  easily  stabilized 
here. 

6.  Drifting  sand  land  on  lake  fades  deposits.  The 
sand  land  in  the  south  of  the  Ya-pu-lai  salt  lake  and  that 
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;  chln-t ' a  Sha-t«ao-tzu--Bua-hai-tsu  belong  to  this  type, 
it  underground  water  It  hsavlly  saliniaed. 

7.  Drifting  sand  land  in  alluvial-iaoustrlne  basins. 

;ie  T‘*ng-ko-li  desert  belongs  to  this  type* 

The  geomorphologioal  features  and  the  height  of 
cad  dunes  are  essentially  deoided  by  the  oonditiona  of 
.nd  and  landscape*  In  Ko-hsi  area,  sand  dunes 
re  3-10  a  high*  Under  the  effeot  of  two  winds  in  opposite 
.  .reotlons,  the  a and  dunes  In  front  of  the  mountains  may 
laoh  ns  high  as  15  m  or  higher*  In  T*sng-ko-li  desert, 
is  highest  of  the  Han-ohl-lang  sand  dunes  is  about  100  a 
Igh,  while  30-40  a  high  sand  dunes  are  often  assn*  In  tha 
:  mtheastera  part  of  the  area,  mobile  eand  dunes  are 
:  Igh  and  ooncentrated  under  the  effeot  of  the  northwest 
:  Lnd.  The  mobile  sand  dunes  generally  exist  individually, 

:  r  in  different  arrangements.  In  the  Area  under  survey, 
be  sand  dunes  are  seen  in  the  following  arrangements: 

A*  Individual  crescent  eand  dunes*  Individual  sand 
mes,  which  are  found  in  the  oases  and  along  the  perime- 
ere  of  deserts,  are  formed  under  the  effeot  of  the  pre* 
eminent  winds,  and  are  often  seen  at  the  Sparrow  Plat 
f  Mln-oh'in,  Ohang-i,  and  in  the  vicinity  of  Ma-cfa'ang 
alee  at  Ohung-wel* 

S*  Lateral  ( perpend! oular  to  the  direction  of  the 
ind)  and  parallel  oreeoent  sand  dune  ohains.  Pound  in 


Ho-hsi  aud  the  T*eng-ko-li  desert,  these  sand  dunes  are 
formed  under  the  effect  of  one  predominant  wind,  or  two 
winds  In  opposite  directions* 

C.  Oresoent  sand  dune  lattices.  Pound  in  the  south 
and  southeast  of  T'eng-ko-li  desert,  such  sand  duneB 
arranged  in  lattices  are  formed  under  the  influenoe  of 
two  winds  perpendicular  to  eaoh  other. 

In  addition,  there  are  big  and  high  sand  dunes  with 
nucleil  (such  as  the  Ming-aha  Mountain  at  Tun-huang,  130 
m  high).  They  are  also  seen  at  Nan-ohi-lang.  Their  out¬ 
side  shapes  are  often  determined  by  the  inner  nucleil. 

The  crescent  sand  duns  chains  to  the  east  of  ahia-ku- 
kuan,  including  the  T’eng-ko-li  desert,  run  in  the  H20°2- 
H60°E  direction,  while  those  to  the  we6t  of  Chla-ku-kuan 
run  approximately  in  the  II- S  direction.  Because  of  the 
prevalence  of  the  N-E-iJ  wind,  the  direction  of  the  move¬ 
ment  of  sand  particles  in  the  east  and  that  of  sand  par¬ 
ticles  in  the  west  are  entirely  different. 

(2)  Grass  sand  dunes.  The  grass  sand  dunes  are 
stabilised  or  oemi-stabilized  sand  dunes.  They  are 
lower  and  darker  in  color,  with  more  fine  materials  in 
the  sand.  Irregular  in  shape,  they  are  often  seen  in  long 
3trips  extending  in  the  direction  of  the  predominant  wind. 
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The  orientation  of  the  aeolian  grove  also  shove  the  direc¬ 
tion  of  the  predominant  wind.  Often  seen  in  i&n-oh'ln  and 
Chin-t*a,  suoh  sand  dunes  are  generally  5-7  a  high,  groan 
with  Hitraria  sohoberi,  Tamarix  chinsnsis,  and  Artemisia 
salaoloide  Wllld.  Zn  the  T'ang-fco-li  desert,  suoh  sand 
dunes  are  found  by  the  perimeters  of  laoustrlne  basins,  and 
by  the  side  of  ponds,  measuring  less  than  3  meters  in 
height.  Onoe  suoh  sand  dunes  are  dried  up,  they  are  blown 
away  by  wind. 

(3)  Sand  piles.  Aside  from  the  fuaotlon  of  stabilising 
sand  dunes,  some  plants  and  plant  populations  oan  males 
the  sand  partioles  piling  up  around  them.  However,  suoh 
sand  piles  are  found  In  areas  whers  the  source  of  supply  of 
sand  Is  limited,  otherwise  oresoent  sand  dunes  will  quickly 
develop.  Consequently,  they  are  found  along  the  perimeters 
of  oreaent  sand  dune  areas,  the  lower  parts  of  ths  inclining 
rocky  deserts,  in  the  vicinity  of  riverbeds,  and  on  the 
perimeters  of  lake  basins.  Sand  pilec  are  found  in  small  areas 
Tcept  in  the  area  from  Sha-tsao-yuan  to  Hua-hel-tau. 

The  height  of  sand  piles  depends  upon  the  vegeta¬ 
tion  that  causes  the  formation  of  suoh  sand  piles*  For 
instance,  the  pile  oaused  by  Nltraria  sohoberi  is  not  as 
big  as  that  oaused  by  Tamarix  ehinensis.  Ths  sand  piles  in 
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the  ini  under  survey  oan  be  divided  la  to  tha  following 
kind'll 

1*  faaariz  aaad  pilaa.  3uoh  pilaa  art  3*6  a  high,  aad 
tha  hlgheat  any  raaah  aa  aaoh  aa  10  a*  Their  diaaattra 
aaaaura  froa  aavaral  to  20  m,  their  tlopaa  art  atatpar 
than  those  of  tha  Sitraria  aaad  piles*  aad  tha  root  systea 
of  tha  plaata  apraada  all  oyer  tha  pile*  That  vegetation 
huaue  la  found  in  tha  pile*  and  tha  aeollaa  atratifioatlon 
la  ol early  aeon  in  tha  profile.  Xn  tha  Sha-taao-yuan-tau 
-- Hua-hai-tau  area,  there  are  two  klada  of  different  aaad 
pilaa.  One  hind  ia  made  of  light  brown  floury  aand  nixed 
with  olay.  Tha  other  ia  made  of  light  oolorad  ooaree  aaad 
and  fine  aaad.  Tha  former  ia  far  away  from  tha  gobi  in 
front  of  tha  Vu-la  Mountain  in  Ohahar,  while  tha  latter 
la  right  along  tha  perimeter  of  tha  gobi  in  front  of  tha 
VU-la  Mountain.  The  former  ia  formed  by  laouatrina 

l 

•depoelte  blown  by  wind  from  oluatara  of  Tamarix  ramoelaaina 
Ldt. ,  while  tha  latter  ia  formed  by  aaad  blown  by  tha 
northwesterly  wind  froa  the  gobi. 

2.  Kitraria  sand  pile.  Tha  average  height  of  auoh 
pilaa  la  leas  than  2  m,  and  their  diaaetere  range  froa 
10  trn  to  4  a.  Suoh  pilaa,  though  amall  in  else,  are  found 
In  large  areaa  along  the  brims  of  the  gobla  and  laouatrina 
baalne,  and  in  T’eng-ko-ll  and  the  Ho-hai  Corridor. 


3*  Oxytropls  and  Oaragana  sand  piles.  Smaller  than 
the  Hitraria  piles,  the  Oxytropls  and  Caragana  sand  pllss 
are  found  in  the  sandy  gravel  basins  in  northern  Alaskan* 

4.  Haloxylon  sand  piles*  Found  in  the  southeast  of 
Pa-pe-Jcao-hsiu  and  the  T'eag-ko-li  rooky  desert,  such  sand 
piles  are  about  3  m  high*  In  the  first-mentioned  area, 
the  Haloxylon  sand  piles  are  mixed  with  Hltrarla  sand 
piles. 

As  we  said  before,  the  height  of  the  sand  pile  depends 
upon  the  species  of  the  plant.  In  oase  the  sand  pile  in¬ 
creases  in  height,  the  roots  of  the  plants  will  not  be 
able  to  reach  the  underground  water  level  and  the  plants 
will  wither  and  din.  Hence  there  is  a  limit  to  the  growth 
of  the  sand  piles. 


IV*  Suggestions  for  Transformation 
(1)  Ho-hsi  Oorridor 

1.  Because  of  the  dry  climate  and  the  strong  aeollan 
effeot  in  the  area,  the  farm  lands  should  be  protected  by 
forests,  embankments,  and  canals,  otherwise  the  agricul¬ 
tural  lands  will  become  denuded  again  after  the  harvest 
as  the  fertile  fine  earth  is  blown  away  by  wind.  It  is 
particularly  neoessary  to  build  a  network  of  protective 
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forests  at  KLn-oh*ln»  Chin-tra,  and  Tun-huaag.  The  cam* 
should  be  taken  into  consideration  before  reclamation 
(especially  the  reclamation  of  sandy  wasteland). 

2»  The  sandy  land  over  alluvial  deposits  la  of  great 
importance  because  the  underground  water  level  is  only  1-3 
in  from  the  surf&oe,  and  such  sand  land  can  be  completely 
stabilized.  Different  measures  should  be  taken  to  cope 
with  different  situations.  In  dealing  with  the  drifting 
sand  vhioh  directly  threatens  production  and  the  local 
people’s  livelihood.  Professor  Petrov's  suggestions  may  be 
adopted,  that  is,  to  plant  different  kinds  of  shrubs  on 
different  parts  of  the  sand  dunes  under  the  protection  of 
lattice  oaud  screens.  it  present,  the  measure  of  build- 
sand  oontrol  forests  between  the  oases  and  the  drifting 
sand  area  is  entirely  correct.  However,  this  is  still 
not  enough  because  the  sand  lands  far”  away  from  the  pro¬ 
tective  forests  are  still  in  a  mobile  state.  It  Is  thus 
necessary  to  elose  the  sand  land  entirely  in  order  to 
'juioken  the  process  of  asjod-fi nation  by  seeding  grass. 

3.  After  “sealing  the  sand  and  raising  the  grass, " 
the  pastures  will  inevitably  be  reduced  in  siae,  but  the 
wasteland  can  be  used  to  raise  fodders.  Some  of  the 
deserts  at  Oh’ai-wan  in  Min- oh r in  were  originally  farm- 


lands,  which  can  be  used  to  plant  feed  grass.  Thus  the 
problem  of  pasture  shortage  is  solved* 

4.  The  Sha-tsao-yuan--Hua~hei-tsu  area  in  Ohln-t'a 
Helen,  where  Tamarix  sand  piles  are  found,  can  be  used 
to  plant  Halo xy Ion  ammodsndron  and  other  saline  resisting 
plants  In  large  quantities. 

5*  The  river  banks  (such  as  the  banks  of  the  Val 
River  in  the  vicinity  of  the  Su-vu  Mountain  in  Hin-oh’ln), 
the  dry  riverbeds  or  seasonal  dry  river  beds  ( euoh  as  the 
the  bed  of  the  Tao-lal  River  at  Ohin~t‘a),  and  some  of 
the  aeollan  land  (such  as  the  area  from  the  vest  of  Chin* 
t’a-shu  "send  nast"  to  the  banks  of  the  Tao-lai  River) 
should  be  used  to  plant  trees  and  grass. 

6.  The  area  from  the  Chung- tung  Hsiang  at  CMa-t'a 
to  Sheng-ti-wen,  where  sand  lands  and  ealinized  plains 
art*  located,  may  be  utilised  for  planting  agricultural 
crops.  As  to  the  undulating  sand  lands,  they  may  be  used 
for  planting  Tamarix.  vdld  hemp,  and  Alh&gi  peeudoalhagi 
Desv. 

(2)  Tseag-ko«li  Area 

In  the  T'eng-ko-ll  area,  the  drifting  sand  land  and 
lakes  appear  alternately.  The  lakes  and  the  surrounding 
areas,  vhere  plenty  of  water  lo  available,  can  be  used  as 
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oenters  of  sand  prevention  and  control. 

1*  lacustrine  basins:  The  laouetrine  basins,  where 
the  underground  water  level  is  1  m  to  several  soores  of 
meters  deep,  where  the  degrees  of  salinization  differ  from 
plaoe  to  plaoe,  and  where  grass  oan  be  grown*  may  be  used 
to  develop  animal  husbandry.  However,  the  feed  grass  must 
be  Improved,  a  rational  grating  system  must  be  established 
in  order  to  inorease  the  number  of  livestocks  per  unit 
area.  At  present,  mechanized  and  aeml-meohanised  pastures  ( 
are  being  built  in  big  lake  basins  (such  as  the  basins 
of  the  Ha-shih-ha  Lake,  the  Oha-han-no-erh  Lake,  and  the 
Al-mlng-kao-erh  Lake).  Suoh  projeots  should  be  undertaken 
simulteneously  with  sand  control. 

2.  Lake  shore  area.  The  send  dunes  on  tha  shorts  of 
the  lakes  are  either  stabilized  or  eemi-stablllied.  Their 
height  ranges  from  10  cm  to  2  a.  The  underground  water  ie 
found  at  a  depth  of  1-2  m,  and  it  le  seldom  sallnized.  i 

Under  the  protection  of  foreete  against  sand  and  wind,  tha 
lake  shores  can  be  used  to  grow  vegetables,  grapes,  melons, 
and  fruits. 

3*  Drifting  sand  area  olose  to  lake  shores.  Although 
the  areas  olose  to  lake  shores  are  oovered  by  drifting  tend, 
underground  water  ie  found  at  about  2  at  from  the  eurfaoe. 
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Grass  can  grow  in  the  whole  area,  and  treeB  may  be  planted 
among  the  sand  dunes* 

4.  Drifting  sand  area  in  lacustrine  basins*  These 
basins  may  be  seeded  with  desert  plants  by  airplane*  Aerial 
seeding  may  be  tried  first  in  sectors  where  the  humidity 

is  satisfactory  for  the  growth  of  plants  (the  area  to  the 
north  of  the  site  of  the  lu-lan-t ‘ai-su-mu  government,  Ka- 
ko-t‘u  and  Ti-lu-wa,  or  the  Niu-t2u-ahing--fiua-tsai-ching 
area).  After  definite  experiences hare  been  obtained,  aerial 
seeding  oan  be  used  together  with  rain-making  over  other 
areas  where  the  natural  conditions  are  less  favorable  for 
the  growth  of  plants. 

5.  Others,  The  Haloxylon  forest  in  the  north  of  the 
San-tao  Lake  (in  the  west  of  T * eng-ko-li )  is  now  largely 
destroyed  by  looal  people,  and  artificial  seeding  should 
be  done  to  restore  the  forest. 

The  laoustrlne  basins  can  be  used  as  bases  for  sand 
stabilisation.  At  present,,  priority  should  b*  given  to 
establishing  sand  stabilisation  baeee  in  the  basins  of  the 
Ai-ming-kao-erh  lake,  the  T*cu-tsto  Lake  (in  the  west  of 
T'eng-ito-ll),  the  r ■  ou-tao  Lake  (in  the  east  at  T‘eng-ko- 
li),  the  He-sshih-ha  Lake;  the  Pa-yen-aho-erh  Lake,  and  the 
Shuemg-he**shaa  Lake. 


SOILS  OF  H0-H3J  CORRIDOR  AND  WESTERN  INKER  MONGOLIA 


For  transforming  and.  utilizing  the  deserts  in  north¬ 
western  Chinn*  the  Academia  Sinioa  organized  a  coordinated 
desert  survey  team,  whioh  covered  Ordos,  Alashan,  and  the 
Ho-hal  Corridor.  Pedologists  were  among  the  team  members* 
The  following  is  a  preliminary  report  on  our  opinion  con¬ 
cerning  the  transformation  and  utilization  of  deserts. 

I.  General  Introduction 

The  areas  under  survey  are  steppes,  desert  steppes, 
and  deserts  (in  the  order  from  the  east  to  the  west).  The 
soils  include  light  chestnut  soil,  brown  soil,  sierozem, 
gray  brown  desert  soil,  and  their  sub-types.  There  are 
also  some  non-reglonal  soil  types,  such  as  the  “irrigated 
farm  soil,"  meadow  soil,  bog  soil,  alhaline  soil,  and  saline 
soil.  On  the  Eo-lan  Mountain,  the  Nan  Mountain  and  the 
Pei  Mountain,  there  are  different  hinds  of  mountain  soils. 
Aside  from  soil,  there  are  large  areas  of  drifting  sand. 

Thus  we  may  see  that  there  i^  a  great  diversity  of  soils 
in  this  region. 
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I.  lAstritution  and  Special  Character s 
of  Main  Types  of  Soil 

(1)  Drifting  sand. 

The  drifting  sand  occupies  a  large  area  in  the  region 
under  survey*  It  is  found  in  ten  areas  %  1*  The  Ku-pu— ch*l 

sand  belt*  2.  the  drifting  Band  area  in  the  oentral  and 
western  parts  of  the  Ordes  high  plains}  3*  the  Mao-wu-su  sand 
belt}  4,  the  lJan-chi-lang  desert}  5»  the  Kinghsla  plain 
desert}  6.  the  T'eng-ko-li  desert}  7.  the  Pa-tan-chl-lin 
desert;  3.  the  sand  land  in  the  eastern  part  of  the  Ho-hei 
Corridor;  9.  the  sand  land  In  Chln-t'a;  end  10.  the  sand 
land  at  TMn-huang*  The  drifting  sand  covers  over  different 
kinds  of  parent  rocks  and  different  kinds  of  terrains  in 
the  fora  of  individual  sand  dunes,  sand  dune  chains,  or 
sand  dunes  arranged  like  the  lattices.  The  height  of  the 
sand  dunes  relative  to  the  low  land  between  the  sand  dunes 
ranges  from  1-2  m  to  50-60  m,  or  even  to  160  m.  The 
undulating  send  dimes  look  like  waves  In  the  see,  while 
the  higher  ones  look  like  hills  and  low  mountains.  The 
eand  dunes  are  generally  denuded  except  that  some  of  them 
are  covered  by  Phragmites  communis,  Agriophyllum  arenarium, 
and  Artemisia  salsoloides  Villa,  The  humidity  in  the  sand 
differs  greatly  because  of  differences  in  geographic 
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location,  the  thioknese  of  the  §and  layer,  the  parent  rook 
underneath,  and  the  terrain,  on  the  Ordo#  high  plains,  in 
eastern  Alashaa,  and  in  the  taetern  part  of  the  Ho-hsl 
Corridor,  under  a  thin  dry  rsmd  layer  (5-25  cm  thick)  is 
a  7S0*at  ****4  layer,  •which  contains  2-3  percent  of  water. 

Iri  tb®  *•**•»  part  of  the  Corridor,  the  dry  sand  layer 
Is  very  thicJc*  and  no  moist  %aad  layer  is  seen  as  deep  as 
m  surface,  it  should  be  pointed  cut  here  that 

without  the  influence  of  the  underground  water,  the  moisture 
condi -Wa  ia  the  orescent  sand  dusea  differs  greatly,  aepend- 
-£g  upOii.  the  terrain,  and  the  mobility  of  the  base  material. 
The  dry  sand  lay**  at  tlie  lower  part  of  the  3ar.d  dune  is 
comparatively  thin,  while  that  at  the  top  of  the  dune  is 
VBry  tfcuk.  However,  after  *  rainfall  a  thin  layer  of 
ttoiat  y«md.  often  appears  in  between  the  dry  sand  layer**, 

Jea.  the  law  lands  where  the  sand  layer  is  not  thick,  the 
underground  water  Uytl  u  Rlld 

the  sand  layer  is  more 

humid,  Xu  places  where  the  altitude  la  high  and  the  sand 
lfc„ er  x&  thick,  the  underground  water  leva!  is  lower  and 
tht  stand  layer  contains  less  moisture.  Because  of  the 
^curoity  of  vegetation  and  the  heavy  accumulation  of  sand, 
bhe  pedwgenie  process  of  the  drifting  sand  remains  in  a 
primitive  state.  Physically,  the  drifting  sand  la  this 


region  ooneists  essentially  of  fin*  sand  particles  irlth 
good  sortability.  Only  a  small  psroentage  of  the  drifting 
sand  oontains  ooarss,  or  floury  sand.  Tht  drifting  sands 
havs  different  degrees  of  salinity »  but  they  do  mt  contain 
humus* 

(2)  Light  ohestnut  soil 

Light  chestnut  soil  is  found  in  eastern  Ordoa  (the 
western  part  of  the  dry  steppes  in  our  oountry),  the  Otok 
Banner*  and  the  Hang-chin  Banner*  Distributed  on  high 
plains,  the  light  chestnut  soil  oovers  ovsr  the  Oretaoeoue 
gx*ay  green  sandy  rook.  In  the  eastern  part  of  the  high 
plain,  purple  sandy  rooks  an  seen.  With  the  ezo option  of 
farm  crops  on  reolaimtd  lands,  the  vegetation  is  of  the 
dry  steppe  type,  consisting  of  Artemisia  sphaerooephala 
Krasoh*  Glelstognes  aquarroaa  Seng.,  Amorpha  frutioesa  L*, 
end  Myrioarla  dahurloa  Ehrenb. 

The  main  features  of  ths  light  chestnut  soil  are  as 
follows: 

1*  The  schistose  order  ‘of  ths  humus  material  is  very 
clear.  The  thickness  of  the  humus  layer  is  about  20-25  (50) 
cm,  with  the  humus  content  ranging  from  1*5  peroent  to 
2*5  percent. 
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2.  Th e  entire  profile  shows  line  reaction;  only  the 
upper  layer  of  the  metamorphlo  type  of  the  light  chestnut 
soil  seen  In  the  eastern  part  does  not  show  lime  reaction* 

This  is  because  of  the  more  plentiful  precipitation  and 
leaching  In  the  east. 

3.  At  the  bottom  of  the  profile,  there  is  a  clear 

* 

caliche  layer* 

4*  The  entire  profile  Is  sandy. 

There  are  in  this  area  also  some  Band  lands  which 
have  been  stabilized  for  a  long  time*  Covered  by  dry 
steppe  plants  and  desert  plants,  the  Band  is  gradually 
developing  Into  light  chestnut  soil,  and  we  call  such 
sand  "primitive  light  chestnut  soil." 

(3)  Brown  soil 

This  type  of  soil  is  the  Intermediary  type  between 
the  dry  steppe  soil  and  desert  soil,  and  13  distributed 
in  the  western  part  of  the  Ordos  plateau,  end  the 
eastern  part  of  the  Alashan  Banner  (the  diluvial  area 
in  front  of  the  Ho -Ian  fountain}.  The  vegetation  on  this 
type  of  soil  include  not  only  steppe  gramineous  weeds, 
but  also  dry  shrubs  and  semi-shrubs,  euoh  as  Stipa 
go bice  Boshev.,  Agropyrum  semloostatum  Neea.,  Lasiogrostis 
splendent  ( Trie . }  JCunth. ,  Asti tai cue,  Caragana  tragaoanthoides, 


Oxytropls  paammooharie,  and  Salsola  passsrina  Bge* 

The  prinolpal  characteristics  of  the  brown  soil  are 
as  folio ws: 

1.  The  humus  layer  is  very  dear,  measuring  about 
15-20(25)  cm  thick,  aud  containing  1.0-1. 5(2.0)  percent 
of  humus. 

2«  The  entire  profile  shows  lime  reaotiom,  and  the 
caliche  at  the  bottom  of  the  profile  appears  in  patches, 
strips,  or  sheila. 

3*  The  surface  has  a  thin  crust,  and  is  slightly 
covered  by  pebbles. 

4.  Analysis  shows  that  there  are  clayey  particles 
moving  down,  and  a  small  amount  of  gypsum  appears  i,u  the 
lover  part  of  the  profile. 

The  brown  soil  can  be  sub-divided  into  uark 

brown  soli  (found  in  western  Ordos),  and  light  brown  soil 
(found  at  the  ends  of  the  diluvial  plains  in  the  Alashah 
Banner  aud  in  front  of  the  Ho -lan  fountain) .  The  two 
differ  not  only  in  the  content  of  humus  and  thickness, 
but  also  la  vegetation  covering.  The  dark  crown  soil  is 
about  half  covered  by  herbal  plants  and  half  covered  by 
shrubs  and  semi-shrubs,  while  the  light  brown  soil  iu 
covered  by  shrubs  and  semi-shrubs.  The  1  rfcter  is  usually 
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•tabilised. 

(4)  Sieroaea 

Sierosea  is  largely  found  in  eastern  Kansu.  In  the 
area  under  surrey,  It  is  found  on  the  Yen-ohih  Mountain 
and  at  Ah-lc'o-ohai.  Wherever  slerozea  is  found,  the  rain¬ 
fall  is  more  plentiful,  and  the  vegetation  is  denser  than 
in  other  parts  of  the  Corridor,  the  vegetation,  which 
belongs  to  the  desert  steppe  type  or  Mountainous  steppe 
type,  Includes  Stipa  glare ota  Smim.,  Stlpa  gobloa  Hoshev., 
Agropyrum  semicostatun  Bees.,  Lasiogrostls  splendent  (trin.) 
Kuath. ,  sto* 

The  principal  properties  of  sierosea  are  as  follows t 

1.  The  aoddy  soil  and  humus  at  the  top  layer  are  under¬ 
developed,  but  the  "coloring  layer"  of  the  humue  is  thioker 
than  that  of  the  brown  soil.  At  compared  with  the  gray 
brown  desert  soil,  the  humue  layer  le  more  dietinot* 

2*  the  parent  material  conelste  of  oarbonata  loeea 
par  tide  e. 

3*  The  entire  profile  ehowe  oarbenate  reaotlon,  and 
suoh  a  reaction  is  even  more  distlnot  at  the  carbonate 
layer  near  the  base  of  the  profile. 

4.  The  saline  has  a  tendanoy  to  seep  down  in  the 
profile,  the  bottom  of  which  shows  accumulations  of  saline. 
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On  the  total!  of  the  differsnos  in  Its  degree  of  deve¬ 
lopment,  store  item  can  tos  dlvldsd  into  tiro  sub-typsst  (1) 
the  dark  sierozem  (found  la  the  vloinity  of  Ah-fc’o-ohai) * 
and  (2)  the  light  sierossa  (found  on  Ysn-ohih  Mountain) . 

(5)  Gray  brown  desert  soil. 

The  gray  brown  desert  soil  has  the  widest  distribution 
in  the  area  under  survey.  It  ie  found  in  the  Alasban  Banner 
(with  the  exception  of  the  narrow  and  long  diluvial  plain 
in  front  of  the  Eo-lan  Mountain  in  the  eastern  part  of  the 
Alaehan  Banner),  and  the  Ho-hci  Corridor* 

Topographically,  it  is  mostly  found  on  diluvial  slopes, 
anoient  terraces,  gravel  hills,  and  the  proluvial  deposits 
in  the  vicinity  of  gravel  hills.  Thus  the  gray  'crown 
desert  soil  was  often  olassifled  in  the  past  as  belonging 
to  gravel  desert  landscape .  However,  such  a  classification 
did  not  exolude  the  existence  of  the  metamorpkio  sandy 
loan* 

The  vegetation  on  the  gray  brown  desert  soil  belongs 
to  the  typical  desert  type.  Covering  only  about  10  percent 
of  the  gray  brown  desert  soil,  the  vegetation  consists 
essentially  of  semi-shrubs,  wit.hlittle  herbal  plants. 

The  structure  of  the  gr?y  brown  desert  soil  profile 
and  its  main  characteristics  are  as  follows ! 


1.  There  la  generally  ft  oruat  and  ft  larga  amount  o f 
gravel  on  the  aurfaoe.  Under  oar tala  oendltione,  the 
pebble#  show  »  black,  ohlnlag  color,  vhloh  la  of tan  oallad 
"tha  daaart  varaiah." 

8.  tha  light  gray  or  light  brava  ooarat  graral  loa* 
layar,  vhloh  ahova  a  atroag  11a#  raaotloa,  haa  a  alight 
lamlaata  atruotur#  vith  low  ooaaiataaoa* 

3*  The  light  gray  aoll  layar,  vhloh  ahova  a  weak  lima 
raaotloa,  haa  a  larga  amount  of  pebblaa,  or  graval.  Lina 
or  gypaua  ara  aaan  at  tha  baok  of  tha  rooka  vith  aggra- 
gata  atruotur#  aad  lov  ooaalataaoa« 

4.  Tha  gypaua  layar  la  tha  proflla  la  la  tha  form  of 
email  fryatal  partlolaa,  or  ooaraa  fibar-llka  oryatala. 
Sometimes  a  it  ho  la  layar  baooaaa  a  vhlta  or  roae-oolored 
fiber-like  gypaua  layar,  vhloh  gaaarally  ahova  a  vaak  liaa 
raaotloa. 

5*  Tha  layar  vhloh  oontaiae  a  larga  aaount  of  graval 
ahova  atroag  liaa  raaotloa. 

On  tha  baele  of  tha  oondltion  of  davalopaant,  the 
gray  brown  daaart  aoll  oaa  ba  divided  into  tha  following 
three  aub-typaat  (1)  Primitive  gray  brown  daaart  aoll; 

(2}  ordinary  gray  brown  daaart  aoll;  aad  (3)  gypeum  gray 
brown  daaart  aoll*  Tha  follovlag  la  a  dlaou salon  of  their 
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special  charaoteri.sti.c8! 

1*  Primitive  gray  brown  desert  soil*  She  primitive 
gray  brown  desert  soil  is  found  on  drifting  sand,  on 
ealinised  or  semi-aallnlzed  sand  lands,  and  on  the  alluvial 
sand  In  wide  and  dried  riverbeds*  As  a  result  of  the  growth 
of  vegetation,  the  drifting  sand  is  gradually  stabilized, 
and  gradually  develops  into  soil.  For  instance,  the  profile 
begins  to  show  the  accumulation  of  humus,  and  the  surface 
shows  a  thin  crust.  The  principal  plants  growing  on 
this  type  of  soil  include  Artemisia  salsololde,  Hedysarum 
scoparium  F.  et  K. ,  Calllgonum  mongo 11 cum  Turoz. ,  Phragmltes 
communis,  Tamarir  ohinensls,  and  Nitraria  tangutorum  Bobr. 
The  primitive  gray  brown  desert  soil  can  be  divided  into 
two  sub-types,  namely  (1)  gray  brown  desert  soil  type 
candy  soil,  and  (2)  loose  primitive  gray  brown  desert 
BOil. 

2.  Ordinary  gray  brown  desert  soil.  It  is  found  in 
the  Alashan  Banner  and  to  the  east  of  Ohia-tni-kuan  in  the 
Ilo-fcsi  Corridor.  Topographically  speaking,  it  is  found 
on  diluvial  elopes,  diluvial  plains,  and  in  the  pseudo- 
go  bis.  The  principal  plants  include  Koloiaohae  sooagariea 
Ehrenb,  3alsola  passerine  Bge.,  Aaterothsamus  centrali- 
aaiaticus  Novopokr. ,  Utraria  tangutorum  Bobr.,  Convolvulus 
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frutlooaua  Pall.,  and  Caragana  tlbetloa. 

laid*  from  tha  ooaao&  ohmcteriatloe  alallar  to  thoaa 
of  tha  gray  brown  daaart  aoll,  thla  type  of  aoil  baa  a 
thicker  aurfaoe,  a  darker  oolor  and  laaa  gravel .  Tha  gyp- 
aua  layar  la  loeatad  undar&aath  tha  profile  at  a  dapth  of 
70*80  am,  or  ao ra. 

On  tha  baaia  of  tha  atruotura  of  ita  proflla  and  lta 
location,  tha  ordinary  gray  brown  daaart  aoll  oan  ba 
further  dl Tided  Into  (1)  atone  gravel  ordinary  brown  daaart 
aoll,  (2)  tha  aandy  gravel  ordinary  gray  brown  daaart  aoll, 
and  (3)  the  loan  (or  olayey)  ordinary  gray  brown  daaart 
aoll* 

3*  Gy pa urn  gray  brown  daaart  aoll.  it  la  found  along 
tha  weetern  border  of  tha  llaehan  Banner  (adjaoent  to  tha 
O-chl-na  Banner)  and  In  tha  west  of  tha  Ohia-ku-kuan  In 
tha  Ho-hsl  Corridor.  It  ia  alao  found  In  tha  gobie 
(locally  called  "real  gobie"  or  "blaok  gobie"), on  ancient 
diluvial  plalna,  on  eroded  aonadnooka,  and  on  anolant 
tarraoaa.  Tha  prlnolpal  vegetation  inoludea  Ephedra 
Praewalakli  Stapf.,  Celllgonum  mo  ago  li  cum  Turoz.,  Hololaohna 
aoongarloa  Ehrenb.,  and  Ultra ria  sphaerooarpa  Maxim. 

Azide  from  tha  common  ohraotarlatloa  alallar  to 
those  of  tha  gray  brown  daaart  aoll,  It'  oonalata  of  atone 
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gravel,  especially  on  the  surface,  which  Is  often  oovered 
by  black  and  shining  pebbles, and  rocks—the  so-oalled 
"desert  paint  cruet."  The  gypsum  layer  is  high  in  the 
profile,  generally  close  to  the  surfaoe,  and  the  gypsum 
crystals  show  a  rose  color.  This  is  oaused  by  the  very 
dry  ollmate  and  high  heat. 

Like  the  ordinary  gray  brown  deaart  soil,  It  can  also 
be  subdivided  Into  three  typeat  (1)  the  stone  gravel  gypsum 
gray  brown  desert  soil;  (2)  the  sandy  gravel  gypsum  gray 
brown  desert  soil;  and  (3)  the  loam  (olayey)  gray  brown 
desert  soli.  It  should  be  pointed  out  here  that  the  first 
mentioned  type  la  most  widely  found. 

(6)  Irrigated  farm  soil. 

The  irrigated  farm  soil  Is  found  on  the  Ningheia 
Plain,  and  the  oases  la  the  Ho-hsi  Oorridor.  its  parent 
matters  consist  of  alluvial  sediments  and  fine  diluvial 
sediments.  This  type  of  sell  measures  about  1.5-2  a  or 
more  thick.  Drastic  changes  have  taken  place  in  its 
pedogenlc  process  because  of  irrigation  and  ouitivaticn. 

A  series  of  changes  have  also  taken  pi toe  in  the  chemical, 
physical,  and  biological  properties  of  the  soil.  However, 
all  these  changes  ,  such  as  the  thickening  of  the  matured 
layer,  the  deepening  of  the  humus  layer,  and  the  descending 
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of  the  saline,  art  all  favorable  to  agricultural  production. 
Uader  oertala  conditions,  looal  secondary  eallnlsatlon 
ocoure  because  of  irrational  Irrigation. 

It  aust  be  pointed  out  here  that  the  Irrigated  fam 
soil  picks  up  looal  oharaoters  in  different  areas.  7or 
instance,  the  irrigated  fam  soil  on  the  Ninghsia  Plain 
has  the  properties  of  neadov  soil,  while  that  In  the  Eo-hel 
Corridor  has  some  of  the  properties  of  gray  brown  desert 
soil.  Thus,  we  may  divide  this  soil  into  two  sub-types i 
(1)  the  meadow  soil  type  irrigated  farm  soil  (indicating 
the  soil  on  the  Mnghsla  Plain);  and  (2)  the  gray  brown 
desert  soil  type  irrigated  farm  soil  (indloating  the  soil 
in  the  oases  of  the  90-hsi  Corridor).  We  think  each  of 
the  sub-types  can  be  further  classified  aooording  to  its 
maturity  and  salinity,  because  such  a  classification  will 
have  a  great  algnlfioanoe  to  agricultural  production. 

(7)  Meadow  soil 

This  type  of  soil  is  scattered  in  the  river  valleys, 
on  the  deltas,  and  on  the  low  lying  lands  in  the  area 
under  survey*  The  meadow  soil  is  formed  because  of  its 
location  by  the  side  of  rivers  or  lakes,  because  of  the 
high  underground  water  level,  or  because  of  the  temporary 
effect  of  the  summer  flood.  The  vegetation  consists  of 
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gramineous  plants  and  plants  or  the  Cyperus  rotundus. 

Beoausa  of  the  different  degrees  of  mineralization  of 
the  underground  water,  the  90il  is  sallnlzed,  and  halophytes 
is  often  found.  She  principal  plants  include  Aneurolepidlum 
daayetaobys  (frin.)  Uevski,  Calamagrosia  pseudophragaltee, 
Phragwltes  communis,  Achoatherum  splendens  Ohwi,  Aegilops, 
Iris  ensata  It.,  wel-ling-te'ai,  shui-ael-tung  and  hal-ju- 
ts'ao. 

The  special  properties  of  the  meadow  soil  are  as 
follows  £ 

1.  The  surface  layer  has  a  higher  content  of  humus 
than  other  soils. 

2,  The  whole  profile  shows  carbonate  reaction,  but 
morphologically  there  is  a  distinct  carbonate  precipitate 
layer. 

3*  The  middle  or  the  lower  part  of  the  profile  has 
a  distinct  glsy  phenomenon,  reflected  by  the  rust  oolor 
and  the  blue -gray  spots. 

4,  Tbs  whole  profile  shows  alkaline  reaction  (rang¬ 
ing  from  weaic  to  strong),  and  sometimes  accumulations  of 
saline  can  be  3een  at  the  lower  part  of  the  profile. 

In  our  opinion,  uhe  meadow  soil  can  bs  further 
cl  as  si  fi  o  d. 
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(8)  Bog  soil 

The  bog  soil  is  found  in  lake  swamps  and  in  the  center 
of  lowlands,  where  salinised  water  accumulates.  The  vege¬ 
tation  inoludesHswamp  orchid,"  Typha  minima  (Funk)  Hoppe, 
yang-shu-tsu-ts'ao,  hai-ju-ts'ao,  shui-aei-tung,  and  feng- 
mao-ohu.  In  some  places,  the  soil  has  turned  into  peat 
as  a  result  of  the  long  accumulation  of  organic  matter. 

In  other  places  (such  as  Ohin-t'a  and  Kao-t'al),  the  bog 
soil  consists  of  humus  and  coarse  organlo  matters.  The 
profile  of  thie  kind  of  soil  shows  a  rust  color,  and  blue 
gray  spots,  and  has  a  humus  odor.  The  bog  soil  can  be 
further  divided  into:  (1)  Meadow  bog  soil;  (2)  coarse 
organlo  gley  soil;  and  (3)  bog  peat. 

(9)  Saline  soil 

Saline  soil  is  widely  found  in  the  area  under  survey. 
Generally  it  is  found  in  river  valleys,  along  the  brims 
of  laouatrine  basins,  and  in  low-lying  swamps.  Iht 
vegetation  consists  essentially  of  halophyten.  In  the 
eastern  part  of  the  area  under  survey,  the  soil  contains 
carbonate-sulfate,  sulfate,  and  chloride-sulfate.  In  the 
western  part  of  the  area  under  survey,  the  soil  contains 
chloride-sulfate,  carbonate-chloride,  and  chloride.  The 
last  two  are  most  widely  found. 
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The  saline  soil  oan  be  divided  into  five  sub-types  t 

1.  Desert  saline  soli.  The  desert  saline  soil  is  found 
at  the  outer  perimeters  of  the  oases  in  the  Ho-hsi  Corridor, 
or  at  the  lover  parts  of  the  anolent  diluvial  slopes.  The 
vegetation  consists  mainly  of  haiophyten.  The  surfaoe 

of  this  soil  is  full  of  gravel.  A  large  amount  of  saline 
is  accumulated  at  the  upper  part  of  the  profile,  while 
crystallized  gypsum  Is  seen  in  the  middle  and  the  lower 
parte  of  the  profile.  The  saline  uonsistB  of  sulfate- chlo¬ 
ride. 

2.  Meadow  saline  soil.  The  meadow  saline  soil  la  found 
in  the  same  plaoes  as  the  meadow  soil.  Its  profile  shows 
the  accumulation  prooess  of  saline.  Its  vegetation  con¬ 
sists  of  plants  with  high  resistance  against  saline  and 
aridity.  The  surfaoe  of  the  soil  is  covered  by  a  crust, 
which  may  reach  10  om  thick;.  (In  Kansu,  the  meadow  saline 
soil  is  called  "oake  saline  soil,  beoause  of  the  thick 
crust. ) 

3.  Sog  saline  soil.  The  bog  saline  soil  is  found 
in  the  very  center  of  depressed  lands,  and  occupies  but  a 
small  area  together  with  the  bog  soil.  The  vegetation 
on  this  type  of  soil  is  the  some  as  that  on  the  bog  soil, 
but  some  hydrophyte*!  is  also  found.  Containing  a  large 
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amount  of  saline,  It  has  a  1*2  cm  thick  white  orust. 

4.  Adobe  type  saline  soil.  This  type  of  soil  Is 
found  in  small  patches  on  the  Ninghsia  Plain  and  in  the 
T’eng-ko-li.  No  extensive  study  has  been  made  about 
this  soil* 

5*  Lake  shore  saline  soil.  This  type  of  soil  appears 
on  the  shores  of  the  Chi-lan-t *ai  salt  lake,  the  Ya-pu-lai 
salt  lake,  the  Cha-han  salt  lake  in  the  T*eng-ko-li,  and 
the  Ka-la-hu  salt  lake  at  Tun-fcuang.  Because  of  the  high 
mineral  and  saline  contents  in  the  water,  no  plant  oan 
grow.  Containing  20-30  percent  of  chlorides,  the  hard 
salt  crust  in  some  places  can  be  gathered  for  industrial 
uses. 

(10)  Alkaline  soil 

Alkaline  soil  is  found  in  the  light  chestnut  soil 
and  brown  soil  areas  on  the  Ordos  plateau,  in  the  low- 
lying  places  in  wide  river  valleys,  or  on  the  brims  of 
such  lakes  as  the  Eung-hai-tzu  lake  in  the  eastern  part 
of  the  Chun-wang  Banner,  and  the  jsa-liag  Lake  and  the 
Oha-har  Lake  in  the  western  part  of  the  Otok  Banner. 

No  extensive  study  has  been  made  about  this  type  of  soil. 

(11)  Mountain  soils 

In  the  area  under  survey,  we  studied  the  soils  on  the 
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Ko-lan  Mountain,  the  Nan  Mountain,  and  the  Pei  Mountain 
on  our  itinerary.  It  should  be  pointed  out  that  the  so- 
called  mountain  soil 3  do  not  inolude  all  the  soils  in 
the  mountainous  area,  nor  did  we  make  any  extensive  study 
about  them,  we  mention  them  here  merely  beoause  they  are 
helpful  to  our  understanding  of  the  natural  conditions 
in  the  area  under  study. 

We  saw  brown  soil  on  the  western  slope  of  the  Ho-lan 
Mountain  at  an  altitude  below  2,000  m,  and  mountain  gray 
soil  under  poplar,  picea  asprata,  and  pinus  tabulaeformis 
forests  at  an  altitude  of  2, 000-2,700  a,  and  mountain 
meadow  soil  at  an  altitude  above  2, 700  m. 

At  Ka-t'i-sze  in  the  Yu-icu  autonomous  hsien  in  Ho-hai 
Corridor  and  under  the  picea  aepr&ta  forests  on  the  northern 
slope  of  the  Ch’i-lieu  Mountain  at  an  altitude  of  2,300  m, 
we  saw  mountain  gray  soil.  However,  this  soil  appears 
only  on  the  northern  slope  of  the  Ch'i-lien  Mountain  to 
the  east  of  Chlu-ch’uan,  and  the  west  of  Chiu-ch'uan.  This 
soil  is  not  seen  at  all  on  the  northern  slope  of  the  Ch’i- 
lien  bioun  ain  even  at  the  same  altitude. 

On  the  v/ay  from  Ah-ko-ehai  to  farg-chin-shan,  we  saw 
mountain  desert  steppe  soil  on  the  southern  slope  at 
altitudes  between  2,500  a  and  2,900  m,  and  between  3,200  a 
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and  3*450  m.  However,  batman  2,900  m  and  3*000  a,  va  taw 
aoun tain  atappa  soil.  Va  think  tha  raaaon  why  mountain 
daaart  atappa  soil  develope  over  tha  mountain  atappa  aoil 
ia  attributable  aaaantiall y  to  tha  pramamoa  of  tha  extremely 
dry  faaidam  baaln  in  tha  aouth* 

Mountain  atappa  aoil  ia  found  on  tha  mat  an  alopa 
of  tha  VU-ohiao  Mountain  below  2,400  a,  but  from  2,400  m 
up  mountain  meadow  atappa  aoil  appaara.  (Tha  highway 
pastes  tha  WU-ohiao  Mountain  at  an  altitude  of  2,900  m«) 
finally,  ire  aair  mountain  gypaum  daaart  aoil  on  tha 
low  mountains  to  tha  north  of  An-hal  and  tha  Ohahar  vu-la 
Mountain  in  the  northwest  of  Ohln-t'a* 

HI*  Suggestion*  for  tha  tranafo nation 

and  Utilisation  of  Main  Types  of  Soil 

(1)  Drifting  sand 

The  transformation  and  utilisation  of  drifting  send 
must  be  combined  with  prevention  and  control  ao  that  the 
drifting  sand  will  not  appaar  again,  ia  to  tha  stabili¬ 
sation  of  the  drifting  sand,  priority  should  bo  given  to 
that  which  ia  easy  to  control.  Than  measures  should  be 
taken  according  to  different  natural  conditions  for  over¬ 
all  oontrol.  In  the  work  of  drifting  sand  transformation 


129 


by  agriculture  and  forestry,  water  plays  a  very  significant 
role.  As  mentioned  before,  under  the  thin  dry  sand  layer 
in  most  of  the  drifting  sand  area,  there  is  usually  a  moist 
sand  layer,  the  humidity  of  which  is  satisfactory  for  the 
growth  of  sand  stabilising  plants.  In  such  places,  plants 
should  be  used  essentially  for  sand  fixation.  In  the  west¬ 
ern  part  of  the  Ho-hsi  Corridor  where  there  is  no  under¬ 
ground  water  available,  where  the  sand  layer  is  thick, 
and  where  there  is  no  moist  sand  layer,  mechanical  sand 
control  measures  should  be  employed  together  with  the 
planting  of  sand  fixation  vegetation  in  years  when  tha 
precipitation  is  plentiful.  We  suggest  that  in  places 
where  the  underground  water  level  is  4-3  m  below  the  sur¬ 
face,  Hlppophae  rhamnoidcs  L.,  Populua  siooail  Carr.,  and 
tflmus  puaila  he  planted  for  the  purpose  of  sand  stabili¬ 
zation.  in  places  where  the  underground  water  level  is 
high  (within  2  n  below  the  eurfaoe),  trees,  melons,  and 
fodders  of  higher  economic  value  may  he  planted.  iu 
places  where  the  underground  water  is  highly  sal ini zed, 

Ha la xy ion  wumodendron,  PepuJus  dlveraifoiia  sehrenk,  and 
i&marix  ohinensis  may  be  planted.  When  the  trees  grow  up, 
they  may  bo  used  as  timber  or  fuel.  In  places  where  the 
underground  water  level  is  lew  (mors  than  4-5  m  below), 


and  where  there  is  a  moist  sand  laytr,  shrubs  and  ssai* 
shrubs,  suoh  as  Artsaisia  salsololds  Wild.,  Arlstida 
adsoensions,  Hedysarua  sooparl.ua  F.  it  M.,  Oalligonua 
aongolioum  Turat.,  and  Oaragana  aiorophylla  var.  tomantosa 
nay  ba  planted.  After  the  drifting  sand  is  stabilised, 
suoh  plaoei  o&n  ba  used  for  aniaal  husbandry*  It  should 
be  pointed  out  that  aerial  seeding  and  rain-making  should 
be  used  for  sand  fixation  over  a  large  area,  while 
different  methods  may  be  employed  for  sand  oontrol  in 
industrial  or  mining  areas  and  along  lines  of  ooamunioatlon. 

(2)  Light  chestnut  soil 

The  light  chestnut  soil  area  in  eastern  Ordos  has 
been  largely  reclaimed,  and  the  crops  lnolude  millet 
and  buokwheat. 

Since  the  soil  in  eastern  Ordos  is  sandy  in  nature, 
it  will  become  drifting  sand  if  not  rationally  utilized. 

In  the  future,  protective  forests  must  built  against  wind 
and  »anc!t  and  wherever  possible  the  soil  should  be  irri¬ 
gated.  More  fertilizers  should  be  used,  intensive 
cultivation  should  b*  practised,  and  better  feed  grass 
should  be  grown  wo  as  to  develop  animal  husbandry. 

(3)  Brown  soil 

The  brown  soil  areas  in  the  western  part  of  Ordos  and 


131 


the  •astern  part,  of  Alashan  cannot  be  used  for  agricultural 
purposes,  and  aa  now  almost  entirely  used  as  natural 
gracing  grounds*  Hare  there  are  gramineous  plants  and  other 
superior  species  of  feed  grass#  which  can  be  used  for  the 
development  of  animal  husbandry*  Xn  the  piedmont  area  of 
the  Ho-lan  Mountain  where  there  is  water  available  for 
irrigation,  baees  should  be  established  for  farming  and 
the  cultivation  of  fodders.  Xn  animal  husbandry,  efforts 
should  be  made  to  breed  animals  of  high  economic  value,  such 
as  sheep  and  milk  oow. 

(4)  Slerozea 

The  slerozea  soil  areas  on  the  Yen-ohih  Mountain  in 
the  Ho-hsl  Corridor,  and  at  Ah-k'o-ohai  are  also  used  as 
natural  grazing  grounds*  If  these  areas  are  well  utilized, 
the  niudber  of  livestock  per  unit  area  can  be  greatly  in¬ 
creased.  If  the  cultivation  of  feed  grass  is  improved 
and  better  speoies  of  animals  are  obtained  by  cross 
breeding,  more  milk  oow,  fine  wool  sheep,  and  breed  horses 
may  be  raised  in  addition  to  the  cattle  and  sheep  to  be 
used  for  meat  for  the  vaat  number  of  people  in  the  Ho-hei 
Corridor.  As  the  sierozem  area  is  close  to  the  mountains 
where  the  precipitation  is  aore  plentiful,  and  the  soil 
eonslate  mostly  of  loesa  mother  material,  it  is  particularly 
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Important  to  adopt  measures  for  tha  conservation  of  soil 
and  water. 

(5)  Gray  brown  desert  soil 

Tha  problem  of  utilizing  large  areas  of  gray  brown 
daaart  soil  in  tha  llaahan  Banner  and  the  Eo-hsi  Corridor 
should  be  dealt  with  according  to  specific  local  conditions. 
The  method  of  "sealing  the  sand  and  raising  the  grass"  should 
be  used  for  protecting  and  utilizing  the  primitive  gray 
brown  soil  found  on  the  outer  perimeters  of  large  areas 
of  drifting  sand  and  on  fixed  sand  dunes.  In  places  where 
the  vegetation  is  more  plentiful,  grazing  by  rotation  should 
be  adopted. 

The  problem  of  utilisation  of  the  ordinary  gray  brown 
desert  soil  found  in  the  eastern  parte  of  Alasfcan  and  the 
Ho-hsi  Corridor  should  be  considered  on  the  basis  of  its 
location.  In  the  oentral  or  lover  parts  of  the  diluvial 
plain  or  close  to  the  outer  perimeter  of  oases,  the  soil 
layer  is  comparatively  thick,  and  can  be  used  for  mechanized 
farming  or  raising  fodders  if  protective  forests  are  built* 

As  the  soil  here  is  sallnlzed  to  different  degrees,  the 
construction  of  a  irrigation  systsm  should  be  oonsidered 
at  the  time  of  reclamation.  Since  the  gray  brown  desert 
noil  has  a  low  content  of  organic  matter,  we  must  look  for 
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sources  of  fertilizers.  The  stone  gravel  gray  brown  desert 
soil  and  the  gypsum  gray  brown  desert  soil  In  the  western 
part  of  the  Eo-hsi  Corridor,  *fhloh  tea  high  content  of 
gravel,  sand,  and  gypsum,  cannot  be  utilized  at  the  present 
time.  Our  immediate  concern  should  be  the  protection  of 
the  existing  vegetation  covering.  In  places  where 
ephedra  grows,  consideration  may  be  given  to  the  utiliza¬ 
tion  of  this  plant  to  make  ephedrlne. 

(6)  Irrigated  farm  Roil 

For  the  improvement  and  better  utilization  of  the 
Irrigated  farm  soil  on  the  Einghsia  Plain  and  In  the  Ho- 
hsi  Corridor,  emphasis  should  be  put  on  Intensive  cultiva¬ 
tion,  more  fertilization,  and  the  prevention  of  secondary 
salinization.  Hence  we  must  seek  more  sources  of  ferti¬ 
lizers  by  raising  green  manure,  by  utilizing  peat,  and 
by  developing  pig-raising.  For  the  prevention  of  secondary 
salinization,  irrigation  should  be  dons  rationally,  and 
a  network  of  irrigation  and  drainage  system  should  be 
built. 

(?)  l-feadow  fto.1,1 

ill  the  slightly  eel ini zed  meadow  soil  can  be  used 
for  farming,  or  for  raising  fodders.  Several  placed  where 
the  meadow  soil  is  found  can  be  used  oa  nurseries  tor  tree 
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seedlings.  In  pieces  where  the  underground  water  level  is 
high,  a  drainage  system  must  ba  built  in  order  to  lower 
the  underground  water  level* 

(8)  Bog  soil 

As  we  have  said  before  that  the  bog  soil  occupies  only 
a  small  area,  we  may  at  present  put  off  the  problem  of 
Its  improvement  and  utilisation.  However,  some  of  the 
slightly  salinized  peat  swamps  in  the  Bo-hsl  Corridor 
are  good  sources  of  fertilizers*  For  instance,  the  bog 
soil  at  Kao-t’ai  has  a  high  content  of  ooarse  organic 
matter. 

(9}  Saline  sell 

The  Improvement  and  utilisation  of  vast  areas  of 
saline  soil  la  the  region  under  survey  constitute  a  very 
important  problem.  In  our  opinion,  it  Is  necessary  to 
organize  a  special  survey  team  and  to  mobilize  the  masses 
to  study  end  solve  this  problem. 

In  our  opinion,  most  of  the  desert  saline  soil  areas 
have  a  plentiful  3upply  of  water.  If  an  Irrigation  and 
drainage  system  is  built,  sue  i  areas  can  be  used  for  fann¬ 
ing  and  animal  husbandry.  As  to  the  utilization  of  meadow 
saline  soil,  w©  think  the  most  important  thing  to  do  at 
the  present,  time  is  to  protect  the  vegetation  covering,  and 
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to  use  a  part  of  the  area  with  meadow  saline  soil  for  light 
grazing.  In  a  few  placets,  we  may  oover  the  3aline  soil 
with  send  in  order  to  reduce  evaporation  and  lessen  the 
saline  content,  and  then  plant  the  feed  grass. 

As  tc  the  bog  3alins  soil,  the  adobe  type  saline 
soil,  and  the  lake  shore  saline  soil,  they  cannot  be 
utilized  at  the  present  time  because  of  their  high  o on tent 
of  saline. 

(10)  Alkaline  soil 

Alkaline  soil  is  found  in  a  small  area  in  Ordos.  Since 
alkali  1b  being  gathered  from  alkaline  lakes  in  the  western 
part  ol’  Ordos  for  Industrial  use,  it  is  therefore  unneceaa- 
ry  to  consider  the  improvement  and  utilization  of  the 
alkaline  soil  on  the  brim  of  lacustrine  basins.  The  alka¬ 
line  soil  in  the  eastern  part  of  Ordos  occupies  au  even 
smaller  area.  Per  its  improvement,  we  may  apply  gypsum, 
or  organic  matter  in  large  quantities. 
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SAN B  PLANTS  IN  WESTERN  INNER  MONGOLIA 
AND  TPJS  HO-HSI  CORRIDOR 


The  sand  plants  discussed  in  this  article  are  arranged 
in  the  order  of  their  effectiveness  in  sand  fixation,  but 
opinions  on  the  effectiveness  of  send  fixation  of  a  plant 
differ  greatly  because  some  plants  grow  on  salinised  sand 
lands,  others  grow  on  moist  sand  lands,  and  still  others 
grow  on  stabilised,  or  semi-" stabilised  sand  lands.  Since 
their  environments  are  different,  no  absolute  criteria 
oan  be  used  to  compare  their  sand  fixation  effectiveness. 
Henoe,  the  order  of  arrangement  used  in  this  article  is 
not  flawless. 

A  total  of  116  kinds  of  sand  plants  are  mentioned  in 
this  article,  Including  some  originated  from  the  Oentral 
Asian  Desert  in  the  Soviet  Union.  The  nomenclature  of 
each  plant  consists  of  its  plaoe  of  origin,  its  popular 
name  used  in  literature,  its  Mongolian  name,  its  Latin 
name,  and  Its  family  name.  The  morphological  description 
of  each  plant  is  limited  to  the  aspects  that  have  a  bearing 
on  sand  fixation.  The  area  of  distribution  and  the  envi¬ 
ronment,  the  function  of  sand  fixation  and  the  suitable 
cultivation  area,  the  maturing  time  of  seeds  and  the 


places  where  the  seeds  are  obtained  are  discussed  for 
eaoh  plant  with  emphasis  on  the  information  obtained  during 
the  survey.  Since  this  survey  is  mainly  interested  in  animal 
husbandry  in  the  area,  the  disouesions  on  the  uses  of 
each  plant  stresses  its  value  as  a  fodder.  At  the  end  of 
this  artiole  are  &  list  of  names  of  plants  in 

Chinese  (arranged  in  the  order  of  the  number  of  strokes 
of  the  first  character)  and  a  list  of  names  of 
plants  in  Latin  (arranged  in  alphabetic  order)  for  the 
reader's  reference. 

I.  Artemisia  sphaerooephala  Krasoh.,  Compositae 

1.  Area  of  distribution  and  environment:  A  large 
amount  of  Artemisia  sphaerooephala  Kraeoh.  is  found  in 
northern  Shensi,  the  Ifchchao  League  and  the  ?a-yen~oho- 
erh  League  of  Inner  Mongolia,  near  Chung-wei  In  Uinghsia 
Province,  and  in  the  vicinity  of  Min-oh'in  in  Kansu 
Province.  It  grows  on  mobile  and  semi-stabilized  sand 
lands. 

2.  Effectiveness  of  sand  fixation  and  suitable  area 
of  cultivation:  A  semi- shrub,  it  has  a  long  main  root, 
and  many  long  side  roots.  It  is  suitable  for  cultivation 
on  sand  lands,  and  highly  effective ■ in  sand  fixation  If  it 
is  used  together  with  aaad  screens.  It  may  be  seeded  on 
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mobile  or  semi-mobile  sand  lands  '07  airplane. 

3*  Maturity  time  of  seeds i  The  seeds  are  mature  in 
late  October. 

4.  Economic  value  1  Its  branches  can  be  used  to  make 
sand  screen,,  or  used  as  fuel-. 

XI.  Artemisia  urdosica  Krasoh.,  composltae 

» 

1.  Area  of  distribution  and  environment:  It  Is  found 
mainly  la  the  Ikhohao  league  and  the  £&-yen-cho-erh  league 
in  Inner  Mongolia,  in  Chung-wel  of  hinghela,  arid  Min-ch’ln 
of  Kansu.  It  grows  on  semi “Stabilized  and  stabilised  sand 
lands,  and  in  swamps  in  lacustrine  basins. 

2.  Effectiveness  of  sand  fixation  and  sultabls  area 
of  cultivation:  As  a  semi-shrub,  its  root  system  is  not  so 
well  developed  as  that  of  Artemisia  aphaerocephala  Krasoh*, 
but  its  seeds  have  the  same  characteristics  as  those  of 
Artemisia  aphaerocephala  Krasch#  It  can  be  seeded  either 
manually  or  by  airplane  in  a  straight  row  in-  swamps  or  on 
semi-stabilized  sand  lands. 

3*  Time  of  maturity  of  seeds:  Its  seeds  mature 
generally  in  early  November. 

4,  Economic  value:  Its  branches  and  stalks  can  be  used 
to  make  sand  screens,,  or  as  a  fuel. 
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III.  Artemisia  fcalodendrcn  Turoz.,  coapositae 

1*  Area  of  distribution  and  environment :  It  is  found 
on  cobila  and  Deal-stabilised  sand  dunes  in  the  eastern 
part  of  the  Che-li-mu  League  and  the  southern  part  of  the 
HU-lun  League  in  Inner  Mongolia,  and  the  northeastern,  part 
of  Liaoning.  It  forma  a  belt  along  the  boundary  line 
between  the  drifting  Band  area  and  the  stabilized  sand  land* 

2.  Effectiveness  of  sand  fixation  end  suitable  area 
for  cultivation;  As  a  ceai-shrub,  it  has  many  fcranohes. 

The  branches  become  adventitious  roots  when  they  meet  moist 
sand.  It  is  the  best  sand  fixation  plant  for  arid  steppes 
and  desert  steppes.  In  1957*  90  percent  of  the  Artemisia 
halodendron  Turcz.  planted  on  big  lattioe  shaped  sand  dunes 
at  Sha-po-t'ou  in  Chung-wei  survived*  It  grows  fastar 
than  the  local  Artemisia  sphaercoephala  Krasch.  and  Artemi¬ 
sia  ordoslca  Krasch.  furthermore,  it  sprawls  on  the  ground 
and  has  a  strong  sand  fixation  effeot.  This  plant  can 

be  introduced  to  areas  similar  to  Qhung-wel. 

3.  Time  of  maturity  of  seeds  and  places  where  the  seeds 
may  be  gathered:  She  seeds  mature  in  October.  The  seeds 
may  be  gathered  in  the  drifting  sand  areas  in  the  Che-li-mu 
League,  the  Hu-lun  League  of  inner  Mongolia  and  Liao-ning 
Province. 
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4.  Xoonomio  value*  ztt  value  at  a  fodder  la  lev. 

IT.  Artemisia  saleololde,  Willd.,  oompo sitae 

1.  Are*  of  Attribution  and  environment :  Large  quan- 
titlee  of  Artealala  saleololde,  Wild.  la  found  at  Ohang-i, 
Ohin-t 'a,  An-hai,  and  Tua-huang  In  lansu  Province.  It 
grove  on  dry  eaad  land*  and  in  the  dry  riverbed*  on  gobia, 
where  the  precipitation  la  aoaroe*  It  haa  a  higher  real** 
tanoe  against  aridity  than  Artemisia  sphaerooephala  Erasoh., 
and  Arteaiela  ordosioa  Kras oh. 

2.  Effectiveness  of  eand  fixation  and  suitable  area 
for  cultivation*  As  a  a sal-shrub,  it  haa  comparatively 
fine  branches .  An  excellent  sand  fixation  plant,  it  can 
be  planted  in  large  quantities  in  the  Bo-hsi  Corridor, 
and  in  the  dry  riverbed  area  to  the  west  of  Chang-i. 

3*  Time  of  maturity  of  seeds  and  plaoes  where  the  seeds 
may  be  gathered!  The  seeds  nature  in  November. 

V.  Hedysanua  sooparium  ?.  et  M.  leguminosae. 

1.  Area  of  distribution  and  environments  It  Is  found 
in  drifting  sand  area  and  semi-stabilised  sand  lands  in 
Ohuag-vei,  Pa-yen-cho-arh  League,  the  Alashan  Banner,  and 
Chiu-oh'uan  and  CMn-t 'a  in  the  Ho-hsi  Corridor. 

2.  Effectiveness  of  send  fixation  and  suitable  areas 
for  cultivation*  As  a  shrub,  its  br&nohes  grow  very  fast. 
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and  can  survive  oven  under  the  pressure  of  sand.  Its 
trunk  and  roots  are  strong  and  big,  and  can  stand  wet  tear¬ 
ing.  The  rate  of  sprouting  of  seeds  is  high,  and  seeds 
dropped  on  the  ground  a  year  ago  oan  sprout.  Hence,  it 
is  an  excellent  plant  for  Band  lands,  in  the  future,  it 
may  be  seeded  by  airplane. 

3*  Time  of  maturity  of  seeds  and  placet  vhere  the 
seeds  may  be  gathered!  The  seeds  nature  in  September-Ooto- 
ber,  and  may  be  gathered  at  ih-ko-tung-no-erh-kung  in  the 
Alasimn  Banner  of  Inner  Mongolia,  at  Sha-po-t'ou  in  Chung- 
wei,  at  Ohln-t'a,  and  in  the  area  from  Sheng-ti-iran  to  the 
south  of  P’en-tl-k’eng. 

4.  Eoonoraic  value:  It  is  a  fodder  much  liked  by 
camels,  and  a  good  fuel.  The  seeds  are  edible. 

71.  Oaragana  alorophylla  var.  tomentosa,  leguminosae. 

1.  Area  of  distribution  and  environment:  It  Is 
found  on  stabilized  sand  lands  at  lu-lln  in  northern 
Shensi,  and  in  the  different  banners  of  the  Ikhehao  League 
and  the  Pa-yen-cho-erh  League. 

2.  Effectiveness  of  sand  fixation  and  suitable  areas 
for  cultivation:  It  is  a  shrub,  standing  at  a  height  of 

2  n  (the  highest  is  at  4  m).  its  branches  and  leaves  are 
dense,  and  each  shrub  occupies  uu  area  of  4a  ,  The  root 


system  1b  strong  and  aoarse,  and  highly  resistant  against 
aridity,  in  excellent  sand-fixation  plant,  it  can  grow 
many  adventitious  roots,  which  may  eventually  become  new 
plant a. 

3.  Time  of  maturity  of  seeds  and  plaoes  where  seeds 
may  be  gathered i  The  seeds  mature  in  July,  and  can  be 
gathered  at  I-van-ch’wan  in  JTinghsia,  and  at  Ta-la-t'e 
Banner  in  the  Ikhohao  League. 

4.  Economic  values  Its  branches  and  leaves  oan  be 
used  as  a  fodder  and  a  fuel.  At  Yu-lln  and  Ohung-wei,  it 
is  used  as  a  green  manure. 

71 I .  Oalligocua  mangel! cum  Turoz. ,  polygoxmaeae. 

1.  Area  of  distribution  and  environment :  Found  in 
the  Alaskan.  Banner  and  the  Fo**hei  Corridor,  it  grows  well 
on  loose  an i  soft  immobile  sand  dimes,  but  not  so  well  on 
gravel  and  gypsum  go bis.  It  is  also  found  in  dry  river¬ 
beds  and  gravel  diluvial  deposits  la  front  of  the  moun¬ 
tains. 

?-  Effectiveness  of  rani  fixation  and  suitable  areas 
for  cultivations  A  shrub,  it  r*aade  20  ca-1  m  high. 

Its  leaf  is  degenerated,  and  its  green  branches  are  thin 
t***C  fine.  It  has  both  ho risen tnl  and  vertical  roots. 

The  former  extend  several  tons ’of  meters  long  or  the 


surface  to  absorb  the  moisture*  Vegetative  reproduction 
is  oarried  on  by  adventitious  buds.  With  high  reeistanoe 
against  aridity,  it  is  a  typical  sand  plant.  Sinoe  its 
branohes  are  thin  and  soft,  its  sand-fixation  effect  is 
loir.  Nevertheless,  it  may  be  planted  with  other  shrubs 
for  the  purpose  of  land  fixation.  Zt  may  be  planted  on 
the  less  mobile  sand  lands  in  the  eastern  part  of  the 
Ho-hsl  Corridor  and  in  the  Alashan  Banner. 

3»  Time  of  maturity  of  seeds  and  places  where  the 
seeds  may  be  gathered:  It  blooms  in  June,  and  bears  fruit 
in  July-August.  The  seeds  may  be  gathered  at  the  Sze-ho 
Hsiang  at  Kin-oh'in,  along  the  banks  of  the  Hel  Biver  near 
Kao-t’ai,  and  at  the  wten-ll  sand  nest*  at  Tun-huang. 

A.  Economic  value:  It  1 c  a  good  feed  for  camels,  sheep 
and  goat. 

VIII-  Salix  flavida  8kv.  et  Chang,  salleaoe&e. 

1.  Area  of  distribution  and  environment:  It  is 
■widely  found  on  mobile  sand  dunes  in  the  eastern  and 
northern  parts  of  the  Che-1!. -mu  League,  the  Ikhob&o  League, 
the  northwestern  part  of  Liaoning,  and  northern  Shensi. 
Large  amounts  of  this  plant  are  planted  at  Chung-wei, 
Sfin-oh’in,  and  Chln-t'a.  it  grows  veil  in  places  with  a 
thin  layer  of  sand  with  plentiful  supply  of  water. 
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2.  Effectiveness  of  sand  fixation  and  suitable  areas 
for  cultivation}  A  shrub,  it  is  taller  than  Salix  oheilo- 
phlla  Schneid,  has  a  strong  budding  ability,  and  can  stand 
the  pressure  of  sand.  Reproducing  by  cuttings,  it  is  a 
superb  species  for  sand  fixation.  It  should  be  planted 
on  river  banks,  by  the  side  of  ditohes,  and  sand  lands 
where  the  moisture  condition  is  favorable.  It  grows  well 
at  the  bottom  of  the  leeward  elope  of  big  lattice-shaped 
sand  dunes  in  the  vloinlty  of  Chung-vei. 

3>  Time  of  maturity  of  seeds  and  plaoes  where  the  seeds 
may  be  gathered}  The  seeds  mature  in  Kay.  The  cuttings 
should  be  done  at  the  end  of  winter  or  the  beginning  of 
spring  before  budding. 

4.  Eoonomlo  value:  Its  branches  can  be  used  to  make 
baskets,  mate,  and  containers* 

IX.  Halo  xy. Ion  aamodendron  (X.  A.  II),  Bge.,  chenopodiaceae, 
1.  Area  of  distribution  and  environment}  It  is  found 
in  various  tanners  of  the  Pa-yen-oho-erh  .league*  in  the 
western  part  of  the  Ko-hsl  Corridor  and  Slnkihiig. 

It  likes  to  grow  on  loose  and  soft  ©and  lunds  with 
slightly  aalinized  underground  water  (at  a  depth  of  1-2 
m).  It  ia  also  found  in  ancient  riverbeds. 
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2.  Effectiveness*  of  eanu  fixation  and  citable  areas 
for  cultivations  It  is  a  big  shrub  but  a  3ms il  tree,  with 
numerous  branches,  strong  roots,  and  high  .resistance  against 
the  pressure  of  sand*  aridity,  and  wind.  Its  leaves  are 
degenerated*  Its  ovary  stops  developing,  after  the  blooming 
because  of  the  hot  weather.  When  the  weather  becomes  cooler, 
it  begins  to  bear  fruits.  It  can  adapt  to  the  worst  climate 
in  the  desert.  With  a  thin  peel,  the  seed  may  germinate 
within  a  few  hours  under  an  appropriate  temperature.  It 
generally  sprouts  in  early  Kerch  on  drifting  sand. 

Seeds  may  be  broadcast  or  seedlings  may  be  planted 
on  the  lat  sand  lands  in  the  Pa-yen-cho-erh  League  and 
the  Ho-hsi  Corridor  where  the  underground  water  la  found 
at  a  depth  of  1-2  a  below  the  surface.  It  can  also  be 
seeded  by  airplane  on  sand  dunes  grown  with  pbra&aitee 
communis  in  the  T'eng-ho-li  desert* 

3.  Time  of  maturity  cf  coeds  and  places  where  seeds 
may  be  gathered :  The  seeds  mature  in  October,  and  may 
be  gathered  to  the  east  of  Bu-mu  iso  5  in  the  Alasnaa  • 

Banner  of  the  Pa-yen-cho-erh  League,  in  the  vicinity  of 
the  Chi-lan-t'al  salt  l&lc®,  and  n»»ar  Xu-shan-tau  in 
Tun-huaag. 
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4.  Economic  values  A  good  feed  for  camels*  and  a  good 

fuel. 

X.  ramarix  ranosissima  Ldb.,  tamarioaceae. 

1.  Area  of  distribution  and  enviz'omaent :  It  is  fcuid 
in  the  various  banners  of  the  Pa-yea-oho-erh  League,  and 
at  Chin~t 'a,  Tun-huang,  and  Min-eh’in  in  the  Ho-hsi 
Corridor.  It  adapts  to  moist  salinized  flats,  and  the  outer 
perimeters  of  lake  basins. 

2.  Effectiveness  of  sand  fixation  and  suitable  placet 
for  cultivation:  A  shrub,  it  produces  adventitious  roots 
after  its  branches  are  buried  by  sand.  Surrounding  the 
population,  of  Tamarix  ramoaisslraa  Ldb.,  there  are  small 
mounds  of  sand  particle,  tree  branoh  and  tree  leaf  deposit* 
as  high  as  2-4  m,  or  even  20  m.  A  good  sand  fixation 
plant,  it  may  be  planted  in  large  quantities  around 

the  lake  basins,  in  the  swamps,  and  on  the  banks  of 
rivers.  In  re cent  years,  the  masses  in  Ho-hsi  have 
made  remarkable  achievements  in  multiplying  this  plant 
by  Irrigation.  The  same  should  be  done  in  other  areas 
where  local  conditions  permit. 

4.  Economic  value:  Its  branches  can  be  used  to  make 
agricultural  implements. 
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(Note)  The  properties  of  Tamarix  chlneneis  are 
similar  tc  those  of  Taamrix  ramceissima  Ldb.  It  is 
found  on  the  sand  flats  on  both  banks  of  the  Yellow  River. 

XI.  Kedysaram  mongollcum  Turcz.,  leguminosae. 

1.  Area  of  distribution,  and  environments  It  le 
found  in  the  Ku-pu-ch 1 i  desert  of  the  Ikhohao  League, 
and  the  Che-li-mu  League  of  Inner  Mongolia. 

2.  Effectiveness  of  sand  fixation  and  suitable  areas 
for  cultivations  A  shrub,  it  stands  about  1.5  a  high.  It  a 
sand  fixation  effect  ie  comparable  to  that  of  Hedyearum 
scopariuat  J.  et  M.  It  cannot  grow  In.  the  Ho-hei  Corridor 
where  the  annual  precipitation  ie  less  than  150  rm  a  year. 

3.  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered:  The  seeds  mature  in  the  middle  of 
September,  and  may  be  gathered  in  the  Ku-pu-ch'l  desert. 

4.  Economic  value:  An  animal  feed  and  a  fuel. 

XXI*  Zygopayllua  xanthcxylon  Had.  sygophyllaceae. 

1.  Area  of  distribution  and  environment:  It  is 

found  in  a  larger  amount  in  the  eastern  part  of  the 
Alashaix  Banner,  and  In  a  smaller  amount  in  the  Ho-hei 
Corridor.  It  adapts  to  loos©  E-andy  gravel  gobie, 
pebble -gravel  alluvial  sediments  in  front  cf  mountains, 
and  sand  lands  along  dried  riverbeds. 
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2.  Effectiveness  of  sand  fixation »  A  2  m  tall  shrub. 

It  adapts  to  high  aridity,  but  not  muddy,  clayey,  or 
strongly  salinized  soil.  With  soma  effeot  in  breaking 
wind  and  sand,  it  should  be  planted  on  stabilized  sand 
land* 

3*  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered}  It  blooms  in  April* June,  and  bears  a 
large  quantity  of  fruits  in  June-July.  Its  seeds  may  be 
gathered  at  the  second  terras*  of  the  fellow  River  in  the 
Pa-yen-oho-erh  League,  the  Tung-hu  Mountain  in  the  Alaahan 
Banner,  and  the  plain  in  front  of  the  fthuang-hei  Mountain* 

4.  Eoonomlo  value:  It  oas  be  used  as  a  fuel,  but  not 
a  feed  beoauae  oamels  will  get  stomaoh  disorder  after  eating 
this  plant. 

XIII*  Piptanthus  mongo lioum  Maxim.,  leguminoaae. 

1.  Area  of  distribution  and  environment:  Generally  found 
in  the  Alashan  Banner  of  Inner  Mongolia,  and  in  the  vici¬ 
nity  of  Ohung-wei  in  Elnghsia  Province,  it  grows  on 

the  diluvial  plains  in  front  of  mountains  and  on  the 
second  terrace  of  the  Yellow  Hiver. 

2.  Effectiveness  of  sand  fixation  and  suitable  places 
for  cultivation:  An  evergreen  shrub,  it  has  the  effeot  of 
breaking'  the  wind  and  stabilizing  the  sand  even  in  Vinter* 
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It  may  be  planted  along  the  brie  of  drifting  aand  areas 
and  on  diluvial  elopes. 

3»  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered.*  The  seeds  mature  In  July,  and  may  be 
gathered  along  the  banhs  of  the  Yellow  River  in  the  Pa- 
yen-cho-erh  League,  and  on  the  plains  in  front  of  the 
Shuang-hei  Mountain  and  the  Tung-hu  Mountain. 

4.  Economic  value:  Containing  fat  and  oil,  it  is 
the  best  smokeless  fuel, 

XIV.  Psammochlca  villosa  Bor.,  gramineae. 

I-  Area  of  distribution  and  environment:  It  is  found 
on  mobile,  ssmi-sca bill zed,  and  stabilized  sand  dunes  in 
the  Fa-yen-oho-erh  League.  But  It  grows  better  on  mobile 
sand  dunes  than  on  stabilized  sand  dunes. 

2.  Effectiveness  of  sand  fixation  and  suitable  areas 
for  cultivation:  A  perennial  herbal  plant,  it  has  sub¬ 
terranean  stems,  and  can  stand  high  aridity.  Multiplying 
fast  and  capable  of  witbmtardlng  the  pressure  of  sand, 

it  can  grow  on  high  mobile  sand  dunes  even  its  root  sys¬ 
tem  oannot  reach  the  underground  water  level.  A  good 
herbal  sand  fixation,  plant,  it  should  be  widely  planted* 

3.  Time  of  maturity  ol  seeds  and  places  where  seeds 
may  be  gathered:  The  seeds  mature  in  the  last  decade 
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of  August f  but  the  weeds  do  not  fall  easily  immediately 
after  the  time  of  maturity.  However,  the  seeds  may  be 
gathered  la  the  vioinlty  of  the  Ya-pu-lai  salt  lake. 

4.  Economio  value:  It  is  one  of  the  valuable  feeds 
for  sheep,  cattle,  horse  and  oaareel.  its  sterna  can  be 
used  to  make  baskets,  and  Its  leaves  may  be  used  to  make 
ropes. 

XV.  Agriophyllum  urer.arium  (M.  B.  A.)  Bge.,  chenopodi- 
aceae. 

1.  Area  of  distribution  and  environment:  Pound  in 
the  Pa-yen- chc-erb  League,  the  Ho-hsi  Corridor  and  the 
Qrdos,  it  grows  at  the  lower  parts  of  mobile  oresoent- 
shaped  sand  dunes,  and  on  the  lowlying  lands  between 
sand  dune 3 f  but  not  on  soils  with  olay  or  pebbles. 

Unable  to  withstand  strong  salinity,  it  o&miat  grow  on 
sand  lauds  where  artemisia  and  other  gramineous  plants 
grow. 

?•  Effectiveness  of  send,  fixation  and  suitable  areas 
for  cultivation:  An  annual  plant,  it  changes  in  slse  ard 
height,  dp  an  dl.ng  upon  the  moisture  ooadlti  o»s.  In  years 
with  a  medium  amount  of  precipitation,  It  is  well  deve¬ 
loped  j  in  drought,  it  is  nroer-develoyed.  Itn  seeds  are 
carried  by  wind  to  various  places  i *  winter.  It  may  be  ' 
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planted  irith  other  psrenn ial  plants  for  the  purpoia  of 
sand  fixation* 

3*  Sins  of  maturity  of  goads  and  plaoso  where  aaoda 
may  bo  gathered:  The  ooodo  aaturo  in  Beptemher-Oetober, 
and  may  bo  gathered  at  Min- eh1  In  and  Aa-hsi  in  the  Bo-hoi 
Corridor* 

4*  Economic  value i  It  is  the  boot  food  for  oamelo* 

With  a  high  content  of  nutrients*  the  seeds  are  edible* 

XVI.  Fuglonlum  oomutum  Qaerta.,  oruoiferae 

1.  Area  of  distribution  and  environment:  It  is 
found  in  Ordos,  the  Alas  ban  Banner ,  the  Ho-hsl  Corridor 
and  the  northern  part  of  Ohe-li-mu  League*  It  usually 
grows  between  big  mobile  sand  dunes*  or  in  the  lower 
part  of  leeward  slopes  individually  or  in  groups.  In 
northern  Shansi,  it  is  grown  on  the  leeward  slopes  of 
sand  dunes  as  a  vegs table. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation :  A  biennial  herbal  plant,  it  grows  well 
on  sand  lands  where  precipitation  is  plentiful*  Standing 
about  1  m  tall,  it  has  a  weaker  reslatanoe  against  aridity. 
With  two  wings,  its  fruit  has  thorns  in  ths  middle. 

Hsncs  ths  fruit  is  not  taslly  blown  away  when  it  drops 
on  the  sand  land.  A  good  sand  fixation  plant,  it 
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®*y  b#  planted  between  sand  dunes  or  at  the  lower 
part  of  sand  dunes  together  with  other  perennial  sand 
fixation  plants. 

3*  lime  of  maturity  of  toads  and  places  where  seeds 
may  be  gathered:  The  seeds  mature  In  August-September, 
and  say  be  gathered  at  Yu-lln,  and  Sha-po-t’ou  In  Chung* 
wei. 

4.  Economic  value:  Its  seeds  may  be  extracted  for 
oil,  and  its  leaves  may  be  used  as  a  vegetable,  or  a 
feed  for  camels. 

XVII.  Ccrispermum  pateiliferme  Iljln.,  ohenpodiaoaae. 

1.  Area  of  distribution  and  environment:  Widely 
found  in  Ordos,  the  Ho-hsi  Corridor,  and  the  Ya-yen- 
chc-erh  league,  it  grows  on  low-lying  lands  between  send 
duuee,  or  at.  the  base  of  the  leerfard  or  windward  slopes 
of  mobile  crescent  sand  dunes. 

2.  Effectiveness  in  sand  fixation  and  suitable  places 
for  cultivation:  An  annual  uerbal  plant,  it  has  the 

same  sand  fixation  effect  as  Agrioybyllum  arenarium 
( H *  B  •  A  • )  I'g e . 

3*  Time  of  maturity  of  jeeds.  and  places  where  seeds 
any  be  gathered:  The  seeds  mature*  in  July-August. 


4.  Bocmmio  value*  It  ia  &  good  animal  food,  and 
its  seeds  any  be  used  for  extracting  oil. 

XVIX1.  Kltraria  tangu torus  Bobr.  aygophyilaceae. 

1.  Area  of  distribution  and  environment:  Found  In 
Xtehchao  League,  Bo-hsi  Corridor  and  Sinkiang,  it  grows 
in  tha  border  area  bat vast  drifting  sand  araa  and  lake 
basins,  and  or*  ulightly  aaliniaed  sand  lands. 

2.  • Effectiveness  in  sand  fixation  and  suitable  places 
for  cultivation*  1  shrub  in  groups,  it  oan  accumulate 
drifting  sand,  withered  branches,  and  fallen  leaves 

into  small  hills.  One  of  the  good  sand  fixation  plants?, 
it  oar  be  planted  along  tho  outer  perimeters  of  drafting 
saad  areas  where  underground  water  level  does  not 
exceed  2-3  m  from  the  surface. 

>  liaui  of  maturity  of  seeds  and  places  where  seeds 
iuaj  be  gathered ;  The  needs  aature  in  Augusi-September 
In  large  Quantities,  and  muy  be  gathered  at  San-shengHtung 
in  the  Pa-yon-ohc-srh  League,  along  the  perimeters  of 
"ima  basins  in  the  Trcng**Js:o~li  daaert,  and  in  the 
“sealing  the  sand  and  raising  the  grass"  area  at  Mln-ch’in 
and  Ohln.*i’t *s» 

4.  soonoaio  value*  Juicy  and  edible,  the  fruits  can 
be  used  for  brewing  or  making  vinegar.  It  can  also  be 


used  as  &  feed  for  pigs.  Its  seeds  may  be  used  for  extract* 
1kg  oil. 

XIX.  Nitraria  RobcroweidLi  Horn. ,  zygophyllaoeae. 

1.  Area  of  distribution  end  environment s  It  is  found 
at  Rung-sha-kang  at  Yung-chang  in  the  northern  part  of 
Kansu,  and  on  the  sand  dunes  to  the  north  of  Sao-lo-ohlng 
and  Chln-t'a  along  the  southern  perimeter  of  T’eng-ko-li. 

Its  area  of  distribution  is  more  to  the  west  than  the 
area  of  distribution  of  Eitraria  tangutorum  Bobr.  Even 
to  the  east  of  Ohung-wel,  hltraria  Roborowskil  Korn,  oan 
no  longer  be  seen. 

2.  Effectiveness  in  sand  fixation  and  suitable 
plaoes  for  cultivations  Same  as  Nitraria  tangutorum 
Bobr. 

'3*  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered:  The  seeds  mature  la  August,  and  may  be 
gathered  at  Huag-sha-kang  ..-.t  Yung-ohang,  Chung-wei,  and 

ffao-lo-ohing. 

4.  Economic  value:  Same  as  Kitraria  tangutorum  Bcbr. 

XX.  Kitrarts,  slblrioe  Pall.,  zygophyllaceae 

1.  Area  of  distribution:  Widely  found  in  Ikhchao 
League,  Pa-yen-eho-erb  League,  and  Eo-fcsi  Corridor,  it 
grows  on  slightly  sallnlsed  low  sand  lands,  on  sand  lands 


along  the  brim  o f  lake  basins,  and  on  comparatively  heavi¬ 
ly  salinized  sand  soils* 

2.  Effectiveness  of  sand  fixation  and  suitable  areas 
for  cultivation:  A  shrub  in  snail  bushes,  it  stands  about 
1  m  tall*  Its  sand  fixation  effect  is  slightly  less  than 
tha  foregoing  two  plants,  but  it  has  a  higher  resistance 
against  salinity.  It  oan  be  planted  on  sallnlzed  sand 
lands  where  underground  water  level  is  not  too  deep. 

3*  Time  of  maturity  of  seeds  and  places  where  Beads 
may  be  gathered:  It  blooms  In  June,  and  beexs  fruit 
from  the  third  decade  of  July  to  August.  Its  seeds  may 
be  gathered  in  the  northwest  of  Yu-men,  along  the  banka  of  tho 
Hal  HI vex,  and  in  the  T'a-shih-ho  baoln. 

4.  Economic  value?  Slightly  salty  in  taste,  the 
fruits  is  edible  and  can  be  used  for  brewing  and  making 
vinegar.  Its  branches  and  leaves  may  be  used  as  a  feed 
for  cheep  and  goat,  but  they  are  not  *alts  liked  by 
tha  latter. 

2X1.  Stelpnolepis  contiflora  Kraaoh.,  coapoaitae. 

1.  Area  of  distribution  and  environment:  it  grows 
on  orescent  shaped  sand  dunes  and  plains  between  the 
sand  dunes  in  thenorth  of  the  Ikbchac  League  and  the 
Pu^yen-oho-erh  League* 


2.  Effectiveness  in  sand  fixation  and  suitable  plaoss 
for  cultivation :  A  biennial  herbal  plant,  it  stands 
20-40  cm  high  on  drifting  sand.  In  arid  years,  it  appears 
in  single  plants,  while  in  years  with  plentiful  of  preci¬ 
pitation  it  appears  in  large  populations,  and  grows  fast. 
Its  branches  are  fragile  and  weak,  and  can  be  easily  blown 
away  by  wind.  It  is  insignificant  as  a  sand  fixation  plant 
but  it  may  be  planted  together  with  perennial  sand-fixation 
plants. 

3.  Time  of  maturity  of  seed3  and  places  where  seeds 
may  be  gathered:  The  seeds  mature  in  July-August,  and  may 
be  gathered  on  the  drifting  sand  in  Ikhchao  League  and 
Pa-yen-cho-erh  League. 

XXII.  Atraphaxis  frutescens  (L.)  Ewersm.,  poiygonaceae 

1.  Area  of  distribution  and  environment:  It  is 
found  in  the  north  of  Ordos,  between  the  Yin  Korn  tain 
and  the  Cho-tsu  (Table)  fountain  In  the  Ikfcch&o  League, 
from  Fa-yin-hao -t  *  e  to  So-eo-tsnl  of  the  Ya-pu^lai  desert 
in  the  Fifth  Su-mu,  outside  the  Ohia«ku-kuan,  and  in  the 
vicinity  of  Sha-taao-yuan-tzu  at  ohin-t'a. 

It  adapts  to  lose  mobile  sand  lands,  slopes  of  low 
mountain*?  covered  by  pebbles,  gobls,  and  particularly 
to  piedmont  plains  with  sand  and  pebbles  and  dry  riverbeds. 


2v  Effectiveness  in  sand  fixation  and  suitable  places 
for  cultivation:  Standing  50-70  cm  high  (highest  being 
£  a),  it  is  a  small  shrub,  with  an  extremely  high  resis¬ 
tance  again ut  aridity,  and  woody  thorn -lees  small  branches. 
It  may  be  planted  on  less  mobile  sand  lands  and  on  gravel 
plains* 

3*  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered:  It  begins  to  bloom  in  July  and  bears 
fruit  m  September-October.  The  seeds  may  be  gathered 
at  Yin-keng-ao-pao  in  the  Ikhckao  League,  in  the  west  of 
Chiu-ch'uan,  and  in  the  northwest  of  Chin-t'a. 

4.  Economic  value:  The  tender  branches  of  this  plant 
contains  a  large  amount  of  protein,  and  can  be  used  as 
a  feed  for  goat  and  camels.  In  winter,  its  leaf-less 
branches  can  only  be  used  as  feed  for  o&ntels. 

XXIII.  Atraphaxis  p ungen 3  (K.B. )  Taunb.  et  Spaoh* 
polygonaceae. 

1,  Area  of  distribution  and  environment:  .Found  on 
the  Tung-hu  Mountain  in  the  Alashan  banner,  on  the  Shuang- 
hei  Mountain,  in  the  west  of  Obiu-ch’uan,  outdie  of  Chia- 
ku-kuan,  at  HSiang-shaa  in  Ghurg-wet  of  Ninghsla  Province, 
and  on  gravel  plains  in  the  vicinity  cf  Yln-ch'u&n,  It 
usually  grows  on  the  slope  of  gravel  mountains  or  on 
level  sand  lands  In  front  cf  me un talas. 
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2*  Effeotiveneee  of  sand  fixation  and  suitable  places 
for  cultivation*  It,  Is  a  shrub,  standing  about  50  cm 
tall,  with  numerous  branches*  Its  small  wooden  branches 
are  thorny*  at  the  end}  its  branches  and  leaves  are  dense, 
with  high  resistance  against  aridity,  it  adapts  to 
plains  with  sandy  gravel* 

3.  lime  of  maturity*  of  seeds*  It  blooms  In  July, 
and  bears  fruit  in  September-October.  Ihe  seeds  may  be 
gathered  at  the  west  of  Chiu~ch*uan,  and  P'ing-chl-pao 
of  Yin-oh'uan. 

4.  Economic  values  It  can  be  used  a©  a  feed  for 
camel  only. 

XXIV.  Salix  cheilophila  Schneld.,  salioaceae. 

1.  Area  of  distribution  and  environment:  Found 
at  win-ch'in,  Chang-i,  Chin-t'a,  and  An-hsl  In  Kansu,  the 
southern  part  of  Ifchchao  League,  northern  Shenei,  and 
Teng-k'ou  of  Inner  Mongolia,  it  grows  on  sand  land  with 
low  salinity  and  satisfactory  moisture. 

2*  Effectiveness  m  sand  fixation  and  suitable 
places  for  cultivation:  A  shrub  and  an  excellent  send 
fixation  plant,  it  is  planted  by  local  people  as  a 
"live  wall."  It  may  be  planted  by  the  side  of  rivers, 
or  in  swamps  where  the  underground  water  level  is  high. 

3*  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered:  The  seeds  mature  in  Kay.  Cutting© 
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should  be  done  at  the  end  of  winter  and  the  beginning  of 
spring  before  the  budding  time. 

4.  Economic  value:  Its  branches  may  be  used  to  make 
household  articles. 

XXV.  Phragaltes  communis  Triru,  gramineae. 

1.  Area  of  distribution  and  environment:  It  grows  on 
river  banks,  in  the  snallow  water  of  lake  basins,  and 

on  the  drifting  sand  In  the  T'eng-ko-li  desert  and  the 
UU-lan-pu  desert  where  underground  water  level  is  high. 
It  has  the  function  of  indicating  where  underground 
water  level  is  high. 

2.  Effectiveness  in  sand  fixation  and  suitable  places 
for  cultivation:  A  perennial  herbal  plant,  it  stands  2-3 
m  high,  with  strong  stems  and  fat  subterranean  stems. 

It  is  a  good  sand  fixation  plant  on  moist  sand  lands, 
but  when  the  sand  is  too  high  and  when  its  root  system 
cannot  reach  the  underground  water,  It  will  gradually 
wither,  tfith  strong  resistance  against  saline,  it 
grows  in  a  serai -crawling  manner  on  the  saline  soil. 

3.  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered:  The  fruits  mature  in  October.  Its 
seeds  may  be  sown  in  wide  areas  it.  moist  deserts, 

4.  Economic  value:  Its  tranches  and  leaves  are  liked 


by  oattle,  horse,  and  camel  when  they  are  tender.  Such 
tender  branohee  and  leaves  may  be  made  into  hay,  while 
its  stems  may  be  used  to  make  mats  and  other  household 
articles. 

XXVI*  Elaeagnus  anguetifolla  L.,  elaeagnaceae. 

1.  Area  of  distribution  and  environment:  Pound  in 
Ningheia,  Kansu,  Shensi,  Shansi,  Konan,  Sinkiang  and 
Chinghai,  and  also  at  Ku-lln  of  the  0-ohi-na  Banner 
and  on  the  banks  of  the  Ka-lin  River  in  Inner  Mongolia, 
it  oan  grow  on  ridges,  slopes,  sand  flats,  and  swamps. 

2*  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  A  woody  traee,  it  has  high  resistance 
against  cold,  and  eallne.  With  dense  branches  and  leaves, 
well  developed  root  systems,  and  big  root  tubercles,  it 
grove  on  flat  sand  land  whert  underground  water  is 
high,  and  on  low  sand  dunes  under  the  protection  of  sand 
soreens.  In  plaoes  with  favorable  natural  conditions, 
it  may  be  planted  with  cuttings. 

3*  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered:  It  blooms  in  June  and  bears  fruit  in 
Ootober*  The  seeds  may  be  gathered  at  Mu-lln  of  0-chi -na 
Banner,  on  both  banks  of  the  Ha-lin  River,  and  Tin-oh‘uan. 
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4.  Economic  value:  Its  trunk  oan  be  used  as  timber* 
its  branches  and  leaves  can  be  used  as  a  feed;  and  its 
fruits  can  be  used  for  brewing.  It  Is  one  of  the  principal 
trees  for  sand  protection  forests. 

XXVII.  Hippophae  rharonoides  L.  elaeagnaoeae. 

1.  Area  of  distribution  and  environment;  Found  In 
Kansu,  northwestern  Shensi,  Ikhohao  League,  and  Shansi, 
it  can  grow  on  any  kind  of  soil,  auoh  as  the  red  soil, 
wet  field,  or  sand  Land.  It  likes  water,  but  can  stand 
aridity. 

2.  Effectiveness  in  sand  fixation  and  suitable  places 
for  cultivation:  A  shrub,  it  grows  quickly,  and  multiplies 
easily,  with  strong  adaptability,,  dense  branches  and 
leaves,  and  wall  developed  root  systems.  It  can  be  used 
fer  sand  fixation,  and  the  conservation  of  water  and  soil. 

3*  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered:  The  seeds  mature  in  July-August. 

4.  Economic  values  Its  trunk  can  be  used  as  timber, 
and  its  fruits  can  be  used  for  brewing. 

XXVIII.  Popuius  divers! i'olia  Scfcrenk.,  aalicaceae. 

1.  ‘Area  of  distribution  and  environment:  Pound  mostly 
in  Min-ch'in,  Ohin-t'a,  Tun-buang,  An-hsl,  Yu-men,  and  the 
T'eng-ko-li  desert  in  Kansu  Province,  and  Sidci&ng,  and 
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also  in  the  vioinity  of  Teng-k'ou  in  lunar  Mongolia,  it 
grows  on  saline  soil  in  ancient  riverbeds  and  on  river 
banks* 

2.  Effectiveness  in  sand  fixation  and  suitable  plaoes 
for  cultivation:  A  woody  trse,  it  has  a  strong  resistance 
against  salinity.  Its  roots  have  a  strong  ability  of 
tillering,  found  mostly  in  abandoned  riverbeds  and 
on  saline  soil  on  river  banks,  it  may  be  planted  on 
•juline  soil  where  the  moisture  condition  is  satisfactory* 
It  grows  from  seedlings,  and  seldom  from  outtings* 

3*  Time  of  maturity  of  reeds:  Ite  seeds  mature  in 

July. 

4.  Economic  value:  Its  timber  has  a  high  resistance 
against  moisture,  and  can  be  used  to  make  water  buckets* 

XXIX.  Populus  Slmonii  Carr,  salicaceae. 

1.  Area  of  distribution  and  environment:  Found  in 
Shensi,  Ikhohao  League,  Pa-yen-oho-erh  League,  Hinghaia, 
and  the  Ko-hsi  Corridor,  it  adapts  to  3and  lands  where 
the  underground  water  level  is  high  and  underground  water 
is  plentiful. 

2.  Effectiveness  in  sand  fixation  and  suitable  places 
for  cultivation:  A  quick  growing  woody  tree,  it  likes 

Bun  shine,  and  has  considerable  resistance  against  aridity,' 
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but  is  places  where  the  rainfall  is  soarce,  the  underground 
water  level  le  deeper  than  4  m,  and  there  is  no  water  for 
irrigation,  a  forest  of  this  tree  oan  hardly  be  formed* 
Adventitious  roots  may  grow  from  branches  burled  by  sands 
hence  it  is  a  good  sand  fixation  species* 

3.  time  of  maturity  of  seeds,  and  plaoes  where  seeds 
may  be  gathered!  The  seeds  mature  in  late  May  and  early 
June,  and  they  should  bs  gathered  timely. 

4.  Economic  values  The  timber  may  be  used  for  cons* 
truotion,  furniture,  and  wood  fiber. 

XXX.  Apooynum  Handersonii  Woodson,  apooynaceae* 

1.  Area  of  distribution  and  environments  Found  in 
Mln-ch'in  area  in  the  Ko-hsi  Corridor  of  Kansu  Provinoe, 
Tun-huang  and  all  the  way  to  Sinhiang,  it  grows  on  sa- 
llnized  sandy  loam. 

»  *  ' 

2.  Effectiveness  of  sand  fixation  and  suitable  areas 
for  cultivations  A  perennial  herb,  it  has  woody  stems, 
and  stands  1*5-2  m  high.  It  can  stabilize  2  m  high 

sand  dunes.  It  may  be  planted  on  sand  covered  river 
alluvial  deposits,  abandoned  riverbeds,  sand  covered 
farmB,  stabilized  or  semi-stabilized  sand  lands. 

3.  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered i  Its  seeds  mature  in  September,  and  may  be 
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gathered  in  large  quantities  in  the  weft  of  Tun-hnang* 

4.  Econo ml o  value:  Its  fiber  is  long  and  resilient, 
and  can  be  used  to  make  fabrioe,  or  fabrics  for  military 
use.  It  oan  also  be  used  for  making  glue* 

XXXI.  Pycriosttelma  lateriflorua  Hems.,  asolepladaoeaa* 
1*  Area  of  distribution  and  environment:  It  is  found 
in  large  quantities  at  Yu-lln  in  northern  Shensi,  on  the 
semi-stabilized  sand  land  in  Ikfcohao  League,  and  on  the 
desert  steppe  in  the  northwest  of  Yln-ch'uan  in  Ninghsia. 
It  also  grows  on  dry  riverbeds  and  dry  river  banks. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  It  is  one  of  the  principal  sand  plants 
that  grow  well  in  the  Xu-pu-oh'l  desert  and  the  Ytn-keng 
sand  area. 

3-  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered:  Its  seeds  mature  in  September. 

4.  Economic  value:  It  is  a  poisonous  plant.  Its 
Juice  may  cause  swelling  when  it  touches  wounds 
on  the  skin.  However,  It  may  be  used  as  a  green  manure. 
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XXXIX*  Sophora  alopeouroides  L.  leguminosae. 

1.  Area  of  distribution  and  environment *  Found  in 
Shensi,  Kansu,  Hinghaia,  Inner  Mongolia,  Henan  Pro- 
vino  e,  Central  Asia  and  western  Siberia,  it  thrives  on 
the  ellghtly  eallnisted  flat  Band  land  on  both  banks  of 
the  Yellow  River* 

2.  Effectiveness  in  Band  fixation  and  suitable  areas 
for  cultivation!  with  high  surviving  ability  under  the 
preneilre  of  sand,  it  multiplies  by  tillering  at  the 
root.  It-  may  be  broadcast  01  mobile  end  ewai-Btabiliaed 
sand  dimes,  and  in  place's  where  the  water  condition  is 
favorable, 

3<-  Has  of  maturity  of  seeds  and  places  where  seeds 
may  bo  gathered:  It©  eeeva  mature  from  late  duly  to 
August,  and  may  be  git  the  1  ed  along  the  banks  of  the 
Yellow  Hirer  &.nd  alary  the  brims  of  oases. 

4»  Economic  value*  A  good  green  manure  in  the 
depart,  it  can.  also  be  used  *•  feed  after  the  arrival 
of  frost,  its  roots  can  be  uwed  as  a  medicine  to  ouro 
sore  throat,  to  step  Infection,  and  to  alleviate  cough* 


XXXIII.  Glycyrrhiza  uraleneie  Fisch.,  legumlnosae. 

1.  Area  of  distribution  and  environment:  found  in 
Inner  Mongolia,  Chung-vel  and  San-sheng-kung  of  fllnghsia 
Province,  on  both  banks  of  the  Yellow  River,  at  Ting-pien, 
and  at  Min-oh'ln  in  the  Ee-hal  Corridor,  it  grows  on 
semi-stabilized  sand  land  and  secondary  salinized  abandoned 
farmland. 

2.  Effectiveness  of  sand  fixation  and  suitable  places 
for  cultivation:  A  perennial  herb,  it  oan  stand  salinity, 
and  grows  in  large  areas*  It  is  therefore  a  good  sand 
fixation  plant  along  the  brim  of  farmlands,  and  oan  be 
broadcast  in  areas  where  irrigation  faollltiee  are  avail¬ 
able. 

3*  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered:  Its  seeds  mature  in  August,  and  may  be 
gathered  in  areas  where  they  are  found. 

A.  Economic  value:  Its  branches  and  leaves  may 
be  used  as  a  feed,  and  its  roots  may  be  used  as  a  medicine 
to  alleviate  cough,  to  oure  bronchitis, and  to  treat 
gastr  o-intestinal  disorder.  It  is  produoed  in  large 
quantities  every  year  in  China's  northwestern  provinces. 
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XXXIV.  Glycyrrhisa  inflata,  legumlnosae* 

X.  Area  of  distribution  and  environment:  Found  in 
Ohin-tJa,  lun-huang,  and  on  both  banks  of  the  Su-le 
River,  it  grows  on  the  lowland  along  the  rivers  and  on 
ealine  soil. 

2.  Effectiveness  In  sand  fixation  and  suitable  areas 
for  cultivation:  A  perennial  herbal  plant,  it  may  be 
planted  on  aalinlzed  soil  in  the  Ho-hsi  Corridor,  and 

on  lands  covered  with  drifting  sand. 

3.  Time  of  maturity  of  seeds  and  plaoes  where  seeds 
may  be  gathered:  Its  seeds  mature  in  August,  and  may  be 
gathered  in  largo  quantities  at  Ohla-t'a,  An-hai,  and 
Tun-huang. 

4.  Economic  value:  As  a  nodical  herb,  it  Is  only  next 
to  glycyrrhiza  uralensis  Pi 8 oh.  in  value. 

XXXV.  Alhagl  paeudoalhagl  Desv.,  legumlnosae 

1*  Area  of  distribution  and  environment:  Pound  in 
the  Ho-hsi  Corridor,  and  from  the  west  of  Ohang-1  to 
Cinklang,  it  grows  on  seal-stabilised  sand  land  sad  in 
dry  riverbeds. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  A  perennial  herbal  plant,  it  has  deep 
roots  and  oan  stand  saline.  It  may  bo  'planted  in  the  border 
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area  between  farm  land  and  the  drifting  sand  area,  in  old 
riverbeds,  and  3and  land  along  river  banks. 

i..  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered:  The  seeds  mature  in  September,  and  may¬ 
be  gathered  in  large  quantities  in  Uhin-t’a,  An-hsi  and 
Tun-huang . 

4.  Economic  value:  A  food  grusing  grass  for  fodders. 

XXXVI.  Eurctla  ceratoides  (L. )  G.A.-i. ,  chenopodlsceae. 

1.  Area  of  distribution  and  environment:  Pound  in 
AlasbaM,  Ho-hsi  Corridor,  and  Ordos,  it  grows  on  gravel 
plains  In  front  of  mountains,  or  sandy  gravel  slopes.  ,vitb. 
high  resistance  against  aridity,  it  adapts  to  desert  steppe3, 
sandy  swamps,  and  dry  riverbeds. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation?  A  semi -shrub,  it  stands  20-40  cm  high. 

Its  shape  and  height  varies,  depending  upon  the  amount  of 
precipitation.  It  may  do  planted  on  semi-stabilised  sand 
land  as  a  sand  fixation  plant, 

>  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered:  Its  seeds  mature  in  October,  and  may  be 
gathered  in  ia-yer.-cno-crh  Learae  and  llchchao  League. 

4.  Economic  -value :  tts  leaves  may  be  used  as  a  fodder. 


XXXVII  *  Hololaohna  soongariea  Ehrenb.,  tamaricasaae. 

1.  Area  of  distribution  and  environment:  A  predomi¬ 
nant  plant  in  desert3  and  desert  steppes,  it  is  found  in 
the  deserts  and  go  bis  in  Alashan  and  Ho-hei  Corridor. 

It  is  also  found  on  the  depreseed  gobia  in  the  north  cf 
the  Ting-hsi  Special  Administrative  District  in  Kansu 
Province,  and  on  the  strongly  aaiinized  diluvial  plain 
In  front  of  the  mountains. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  A  small  shrub,  it  has  deep  roots. 
Adventitious  roots  may  grow  out  of  branches  buried  by 
sand  if  the  moisture  condition  is  pa  tit?  factory.  Although 
a  principal  sand  fixation  plant,  it  also  grows  on  go  bis. 

3.  'Dime  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered:  Xt  bloats  in  July  end-  bears  fruit  in  September* 

A.  Economic  value:  It  can  be  used  as  a  feed. 

XXXVIII.  Kyri carle  dahuriea  Ehrenb.  tam&ricaoeae. 

1.  Area  of  distribution  and  environment ?  Pound  around 
the  T* ou-tao  Lake  in  the  Ea-yen-cho-erh  league  and  at 
Chung-wei  in  Singh si a,  it  adapts  to  river  flats  and  sand 
land. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  a  shrub,  it  has  adventitious  roots  when 
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its  branches  are  buried  by  eand.  A  good  sand  fixation 
plant*  It  llhee  water,  and  grows  on  river  flats, 

3*  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered:  The  seeds  mature  in  August-September, 
and  may  be  gathered  near  Lung-hung  Loire  at  Chung-vei. 

4.*  Economic  value:  A  fuel. 

XXXIX*  Juniperus  sabina  L.,  coniferae. 

1.  Area  of  distribution  and  environment:  It  Is  found 
on  the  semi-stabilized  sand  lands  in  the  south  of  lichchao 
League  and  northern  Shensi. 

2«  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  A  shrub,  its  branohea  can  extend  from 
semi -stabilised  sand  land  to  the  drifting  sand.  It  is  a 
good,  sand  fixation  plant  in  Ifchofcao  League, 

3*  Economic  value:  A  feed  for  goats  only. 

XL,  Inula  saleoloides  3tenf.  compos! tae. 

'!. .  Area  of  distribution  and  environment:  Found  In 
Ifchehao  League,  Pa-yen -cho-erh  League,  Che-ll-mu  League 
and  the  Ho-hsl  Corridor,  it  grows  at  the  base  of  mobile 
ere a cunt  sand  dunes,  at  the  lower  part  of  semi-stabilized 
sand  dunes,  and  on  the  lowland  between  the  sand  dunes. 

But  at  the  Che-ll-mu  League,  It  grows  on  the  top  of  sand 
dunes. 
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2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivations  A  perennial  herbal  plant,  it  stands 
29-30  cm  high,  and  grows  in  population  at  the  base  of 
sand  dunes  or  between  sand  dunes.  It  may  be  planted 
at  the  base  of  sand  dunes,  or  between  sand  dunes  in 

area  under  survey. 

3.  Time  of  maturity  of  seeds  and  places  where 
seeds  may  be  gathered:  The  seeds  mature  in  July-Agust, 
and  may  be  gathered  at  Mln-ch'ln  and  San-p’ing-k'ou. 

4.  Economic  value:  A  feed  for  camels. 

XLI.  Oxytropis  aoiphylla  Ldb.,  legumlnosae. 

1.  Area  of  distribution  and  environment:  Pound 

on  rocky  lands  on  the  Cho-tzu  (Table)  Fountain,  Jn  the 
vest  of  Ho -lan  Mountain,  .and  the  plain  in  front  of 

the  mountain  la  the  west  of  Chung-vei,  It  grows  on  semi- 
stabilised  sand  land. 

2.  Effectiveness  in  sand  fixation  end  suitable  areas 
for  cultivation:  It  grows  like  a  cushion,  and  can  gather 
the  drifting  send  around  It.  It  may  be  planted  on  arid 
diluvial  or  proluvial  sediments,  and  on  mon&dnocks. 

3.  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered;  The  seeds  may  be  gathered  at  Kia-ch'in 
and  San-p‘ing-kroUc 
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4.  Economic  value:  It  can  be  used  as  a  feed  for  oamsls. 

XLII *  Iris  eaeata  L.»  lillaoeae. 

1*  Area  ox' distribution  and  environment;  Found  on 
meadow  saline  soil  or  saline  soil  in  north  China  and  north¬ 
west  China,  It  forms  population  during  the  grazing  period* 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  A  perennial  herbal  plant,  it  stands 
30-50  cm,  or  sometimes  1  m  high.  With  strong  roots,  it 
has  a  good  sand  fixation  and  wind  breaking  effeot. 

3*  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered:  The  seeds  mature  at  the  end  of  August, 
and  may  be  gathered  even  in  September-Qotober. 

4.  Economic  value:  A  poor  feed,  its  tissues  can  be 
used  to  make  paper,  and  its  roots  may  be  used  to  make 
brushes. 

XLIII.  Aohnatherum  splendent?  Qhwi . ,  gramineae. 

1.  Area  of  distribution  and  environment:  Found  in 
Ikhohno  League,  Pa-yen-oho-erh  League,  and  Ho-hsi  Corridor, 
it  grows  on  the  sooond  terrace  of  the  fellow  Elver,  and  on 
the  brim  of  lake  basins  in  large  population.  It  also 
appears  in  dry  river  valleys,  in  the  ditches  of  low  moun¬ 
tains,  and  in  mountain  valleys. 

2*  Effectiveness  in  sand  fixation  and  suitable  areas 


173 


for  cultivation:  i  perennial  herbal  plant  about  1  m  high, 
it  forma  a  hill-like  bush,  and  furnishes  protection  to 
lake  basins 

3.  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered:  The  seeds  mature  at  the  end  of  August, 
and  may  be  gathered  on  the  terraoes  of  the  Yellow  River 
from  Teng-k'ou  of  Pa-yen-cho-erh  League  to  S&n-tao-kan. 

4.  Economic  value:  It  may  be  used  as  a  year  round 
feed  for  livestook.  It  is  a  particularly  important  feed 
in  winter  and  in  the  draught  season.  Its  stem  may  be 
used  to  make  baskets,  and  all  parts  above  the  ground  may 
be  used  to  make  paper. 

ZLIV.  Oxytropis  glabra  (Lam.)  DO.  legumincsae. 

1.  Area  of  distribution  and  environment:  it  is 
found  on  lake  shores,  in  river  valleys,  or  on  saline 
soils  in  Ikbchao  League,  Fa-yeu-cho-arh  League  and  Eo-hei 
Corridor.  It  is  most  vridely  found  on  the  lake  chores  in 
Ikhohao  League. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  A  perennial  herb,  it  can  stand  high 
salinity  and  high  aridity.  According  to  local  ^erdsmen, 
it  thrives  In  drought  years.  It  has  a  good  sand  fixation 
effeot  on  lake  shores.  It  is  poisonous  to  domestic  animals. 
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3'*  Time  of  maturity  of  seeds  and  places  where  seed# 
may  be  gathered i  The  seeds  mature  in  September-Ootober. 

4.  Economic  value?  A  poisonous  plant. 

XI iV*  Amp ©lop els  aooniti folia  Bge.,  vitaceae. 

1.  Area  of  distribution  and  environment!  It  grows 

on  sandy  lands  and  dry  slopes  in  inner  Mongolia,  Che-li-mu 
league,  and  northern  Shensi* 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation!  L  herbal  shrub,  it  protects  rivers  from 
the  invasion  of  drifting  eand.  It  can  be  used  as  a  sand 
fixation  plant  cn  moist  sand  land  in  the  steppe  area. 

3.  Time  of  maturity  of  seeds  and  places  where  seeds 
nay  be  gathered:  The  aesds  mature  in  July- Sep tem bar,  and 
may  fc®  gathered  in  the  Yu -I in  area. 

XL VI.  Caryopteria  mongoXioa  bg&. ,  verbenaceae. 

1.  Area  of  distribution  and  environment:  hound  In 
Shensi,  i: as.su,  Ninghsla,  and  Inner  Mongolia,  it  likes  to 
grow  in  river  valleys,  in  the  lower  parts  of  valleys 
between  mountains,  and  on  the  terraces  of  the  Yellow 
Hiver. 

2.  Effectiveness  in  sand  fixation  and  suitable 
areas  for  cultivation:  It  may  be  used  as  a  sand  fixa¬ 
tion  plant  on  mountain  slopes  or  valleys  where  the  water 
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condition  is  satisfactory, .  and  the  nobility  of  sand  is  low* 

3.  Soononic  value:  Its  flower  Is  beautiful,  and  can 
be  used  for  deooration* 

XL VI I •  Vanseria  lanata  (L.)  Bge.,  lablatae* 

1.  Area  of  distribution  and  environment:  found  at 
San-shsng-kung,  and  the  Table  Mountain  in  Inner  Mongolia, 
and  Yln-ch'uan  of  Ninghsla,  it  appears  scarcely  on  sandy 
terraces  of  rivers,  on  diluvial  slopes  in  front  of  moun¬ 
tains,  and  on  stabilised  and  semi-stabilised  sand  lands. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  A  perennial  herbal  plant,  it  may  be 
planted  on  less  mobile  sand  lands,  or  between  sand  dunss 
which  begin  to  stabilize. 

3.  Economic  value:  A  feed  for  livestock. 

XLVIII.  Oxytropla  psammopharis,  leguminosae. 

i  ' 

1.  Area  of  distribution  and  environment:  It  is 
found  on  sand  flats  along  the  rivers,  or  In  sandy  river¬ 
beds  in  Ikhohao  League  in  Inner  Mongolia,  and  northern 
Shensi . 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  An  annual  hsrbal  plant,  it  oac  grow 

on  drifting  sand  where  the  wind  le  weak.  As  a  short  and 
snail  plant,  it  has  little  sand  fixation  effect. 


176 


3.  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered.  The  seeds  mature  at  the  end  of  August, 
and  may  be  gathered  at  Ikhohao  league  in  Inner  Mongolia, 
and  northern  Shensi. 

4.  Economic  value t  A  feed  for  animals. 

XII X.  Ulmus  putnlla  L*»  ulmaceae. 

1.  Area  of  distribution  and  environment:  One  of  the 
principal  woody  plants  in  arid  areas,  it  can  grow  on 
different  kinds  of  soils.  It  is  often  seen  in  single 
plants  in  the  western  part  of  Inner  Mongolia.  Wild  ulmus 
pumlla  L.  usually  grows  in  abandoned  riverbeds. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  It  has  a  high  adaptability  to  aridity, 
but  it  requires  better  soil  than  the  willow,  it  may  be 
used  for  forest  belts  on  the  brim  of  lake  basins  and  along 
the- perimeters  of  oases.  It  can  grow  in  almost  any  arid 
area. 

3*  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered:  The  seeds  mature  in  May. 

4.  Economic  value;  Its  leaves  may  be  used  as  a 
feed  for  goat  and.  sheep.  The  timber  may  be  used  to  make 
carts,  and  plows.  The  withered  branches  can  be  used  as  a 
fuel;  its  tender  leaves  and  fruits  are  edible,  eud  can  be 
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uft«d  as  a  feed  for  pigs*  The  tie  sue  of  its  bark  Is  strong 
and  resilient,  and  may  be  used  to  make  ropes  or  fabrics* 

L.  Artaeniaoa  sibirioa  Lam. ,  rosaoeae. 

1.  Area  of  distribution  and  environment*  It  is  widely 
found  in  steppes  in  northeast  China,  north  China  and  east 
Inner  Mongolia.  It  Is  also  found  on  gravel  elopes  and 
stabilized  sand  dunes. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivations  A  big  ahrufc,  It  a an  grow  on  poor  soil 

in  dry  climate.  It  cun  be  used  for  wind  breaking  forests 
on  stabilized  Band  lands  in  the  Ikhohao  League  and  northern 
Shensi, 

3.  Time  of  maturity  of  seedR  and  places  where  seeds 
si  ay  be  gathered;  The  seeds  mature  in  June,  and  may  be 
gathered  near  Ta-chflng  Mountain  in  Inner  Lcngolia. 

4.  l«oiw?«dc .  mine i  Its  seed  kernel  can  be  used  for 

making  oil* 

LI .  Arcor^hCi  fruit! scan,  legumirosus. 

1.  Area  of  distribution  and  environment;  it  is  cul¬ 
tivated  in  north  China,  Sear-*,  and  northern  Shensi.  In 
the  northeast  and  north  China,  it  has  beooae  a  semi-self 
growing  plant. 

2-  Dffsctivenese  in  sand  fixation  and  suitable  areas 
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for  cultivations  A  thriving  shrub,  It  may  bo  planted  along 
the  banks  of  rivers  and  ditches > 

3*  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered*  The  seeds  mature  in  August-Sept ember. 

4.  Economic  value*  It  can  be  used  as  a  green  manure. 
Ite  branches  can  be  used  to  make  baskets.  Its  leaves  and 
branches  can  absorb  alkaline,  and  therefore  it  can  be  used 
to  transfoim  alkaline  soil.  In  addition,  its  roots  have 
radiclcala  bacillus,  and  hence  have  a  soil  improvement 
effect. 

LXI.  Kochia  pro  strata  (L.)  Schr&a.,  chenopodl&oeae. 

1.  Area  of  distribution  and  environments  It  grows 

on  saline  sand  soil  la  Ikhchao  League,  Pa-yen-cho-erh  Lea¬ 
gue,  and  Ho-hsi  Corridor. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivations  A  semi -shrub  with  crawling  branches,  it 
stands  saline.  Hence  it  may  be  planted  on  ealinised  sandy 
soil. 

j5.  Economic  values  A  good  feed. 

LIII.  Populus  sinlea  Lieu  et  wang,  ealloaceae. 

1.  Area  of  distribution  and  environments  Pound  on 
the  Yellow  River  alluvial  plain  in  the  llinghsla  Eui 
Autonomous  Region  and  the  Ko-hei  Corridor  in  Kansu,  it 
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usually  grows  on  river  banks,  by  the  aide  of  ditches,  and 
In  areas  surrounding  villages  where  irrigation  faollitlea 
are  available. 

2.  Sand  fixation  effect  and  suitable  areas  for  culti¬ 
vation:  It  is  a  woody  tree,  and  its  trunk  oan  grow 
adventitious  roots  when  it  is  buried  by  tand*  1  good 
sand  fixation  plant,  it  should  be  planted  in  places  where 
the  underground  water  level  is  high  and  where  irrigation 
facility  is  available. 

2*  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered:  It  is  multiplied  by  asexual  reproduction 
before  the  budding  time  in  early  spring. 

4.  Economic  value:  Its  timber  may  be  used  for 
cons traction,  and  making  furlture. 

LIT.  Populus  alba  Linn.,  sallo&oeae. 

1.  Area  of  distribution  and  environment:  Pound 
in  Chiu-ch'uan  and  Tun-huang  area,  it  adapts  to  places 
where  water  Is  plentiful. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation;  A  big  woody  tree,  it  grows  fast,  and 
can  stand  salinlzed  soil.  Its  branohes  and  roots  have 

a  high  tillering  ability.  With  good  sand  fixation  effect, 
it  should  be  planted  along  river  banks*  by  the  side  of 
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ditohaa,  And  araae  surrounding  watar  raeervoire. 

3.  Tint  of  maturity  of  «aads  and  places  where  seed/ 
may  ba  gathered)  It  multiplies  by  lta  root*,  vbioh  oaa 
gathered  at  Chiu-ch'uan  and  the  Oaa  Thousand  Buddha  Grot'"0 
at  Tun-huang. 

4.  Xoonomlo  value)  Its  tlabar  may  ba  uaad  for  oona^ 
truotion,  for  making  furaltura,  and  for  making  wood  fib/*" 

IV.  Lycium  ohlnenee  Bill**  solanaoeae. 

X.  iraa  of  distribution  and  environment*  It  grows 
on  tha  saoond  tarraoa  of  tha  fallow  Biver  covered  by  a 
layar  of  loose  sand,  said  la  "aealing  tha  sand  and 
red  sing  tha  grass"  areas  in  tha  Bo-hsl  Corridor  where 
the  aoil  is  loose  and  fertile* 

2.  Effectiveness  in  sand  fixation  and  suitable  are/  ' 
for  cultivation s  A  1.5  m  high  shrub,  it  may  be  planted 
on  sallnlsed  sandy  soil,  or  along  the  banka  of  ditches* 
Thorn -leas  and  with  big  fruits,  it  is  cultivated  by  pao  f'u 
at  Chuag-aing  in  tfingheia  Provlaos  as  a  medical  herb. 

3.  Time  of  maturity  of  seeds  and  places  yfcere  seed/1 
may  be  gathered)  It*  fruits  ripen  at  the  and  of  j'uly. 

Its  seeds  my  be  gathered  at  Chungking,  or  or-  the  M§ooiid 
terrace  of  the  fallow  giver. 


4*  Economic  value:  4  famous  medicinal  herb  for  export, 
lte  root*  oan  be  used  to  cure  tuberculosis,  and  its  fruits 
osa  be  used  as  a  tonlo  and  to  cure  women's  diseases. 

LVX*  Thermo pel*  lanoeolata  R.  B r.,  lsguminosae. 

1*  ires  of  distribution  and  snvironmant*  Zt  grows 
on  low- lying  and  swampy  sandy  land  and  aallnised  soils  in 
Ohe-li-su  League,  Ikhobao  League,  and  Pe-yen-oho-erh  League 
of  Inner  Mongolia,  Ohung-wei  of  Hinghsla  Provinoe,  and  the 
Ho-hsi  Corridor  of  Kansu  Provinoe. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation*  It  may  be  seeded  in  sallnixed  soils  In 
lacustrine  basins. 

3*  Time  of  maturity  of  seeds  and  places  where  seeds 
may  bs  gathered*  The  seeds  mature  in  August,  and  may  be 
gathered  In  Ikhohao  League  and  the  T'ou-tao  Lake  in 
Pa-yen-oho-erh  League. 

4.  Econoalo  value:  4  rav  material  for  making  green 
manure. 

LVII.  Karelinia  caopica  Lass.,  oompositae. 

1.  Area  of  distribution  and  environment*  Pound  on 
the  Hinghsla  Plain  and  in  the  west  of  Ho-hsi  Corridor, 
it  grows  on  sstlinlsed  sand  land. 

2 .  Effectiveness  in  sand  fixation  and  suitable  areae 


for  cultivation:  i  30-40  on  high  ptrennial  bar bal  plant* 
Its  main  root  extends  horizontally  aftar  it  reaohss  about 
70-80  om  deep  from  tba  surf sot.  Adventitious  roots  are 
grown  when  tba  main  root  raaoh as  the  underground  va*,er 
level*  It  may  be  seeded  on  slightly  sallnlsed  sand  lands 
in  Ho-hsl  Corridor. 

3*  Sima  of  maturity  of  seeds  and  plaoes  where  seeds 
may  be  gathered:  Its  seeds  aature  in  August-Ssptsmber, 
and  may  be  gathered  at  Ohin-t ’ a  and  the  Ho-hsi  Corridor* 
4*  Economic  value:  A  fuel* 

L7IXX.  Ephedra  Prssvalskll  Stapf.,  gnetaoeae* 

1.  Area  of  distribution  and  environaent:  It  is 
found  in  the  go  bis  at  Chin- '-'a,  jfu-men,  and  An-hai  in 
Kantau  Province*  and  on  the  gypsua  deeart  aoil  in  the 
vioinity  of  Ha-lin-su-hai-t’u  in  Pa-yen-cho-erh  League 
of  Inner  Mongolia.  Its  meet  suitable  environment  is 
either  gypsum  gobi,  or  gypsua  desert* 

Effectiveness  In  sand  fixation  and  suitable 
areas  for  cultivation:  A  small  shrub*  it  has  a  strong 
resistance  against  aridity*  and  gypsum,  on  gobis*  a 
small  mound  of  sand*  about  1  m  high*  gathers  around  saoh 
plant  of  ephedra  Prsev&lekli  Stapf.  Hence*  it  has  a 
good  effect  in  fixing  the  drifting  eand  in  gobis. 
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3.  Tint  of  maturity  of  seeds  and  plaoss  whsra  ssads 
may  ba  gathered:  The  saada  oatura  In  July,  and  should  ba 
gathered  In  time. 

4.  Xoonomlo  vaiust  .  A  madlcinal  hsrb,  It  oan  ba  uaad 
to  make  ephedrine  and  to  oura  bronohltis. 

LIZ*  latraana  mongolloa  Maxim.,  sygophyllaoeat. 

1.  Area  of  dlatrlbution  and  environment:  found  only 
between  the  Table  Mountain  and  the  Tin  Mountain  In  Ikhohao 
league,  it  grove  on  land  covered  with  a  thin  layer  of  Band. 

2.  Effectiveness  In  aand  fixation  and  aultabla  arena 
for  cultivation:  It  la  a  50-60  cm  high  small  shrub,  but 
Its  branches  are  strong  and  woody.  It  has  the  affect  of 
slowing  down  the  velocity  of  wind,  and  the  movement  of 
sand. 

3*  Tima  of  maturity  of  seeds  and  plaoes  where  saada 
may  ba  gatheradt  It  blooms  In  June  and  btars  fruits  in 
September,  and  Its  seeds  may  ba  gatharad  in  the  vloinlty 
of  3an-sheng~kuug  and  between  the  Table  Mountain  and  the 
Yin  Mountain. 

4,  Soonoalo  value:  A  rare  plant  epeoies,  it  should 
be  preserved  and  well  protected*  It  is  also  a  good  fuel. 

LX.  Pealaetusi  flaociUum  Griaeb.,  gramineas. 

1.  Area  of  distribution  and  environment.:  A  perennial 
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plant,  it  has  a  high  adaptability  to  aridity  and  poor  toil* 
Its  subterranean  ■ tarns  oan  grow  again  iron  attar  baing 
expo sad  undar  the  sun  tor  several  days,  it  they  are 
buried  in  tiie  earth  again* 

3*  Tine  o f  maturity  ot  aeeda  and  plaoee  where  oaa do 
may  be  gathered t  Ita  seeds  mature  in  September* 

4.  Eoonomlo  value:  1  good  g rasing  grass* 

LXI.  Oalaaagroatie  epigeios  (1.)  Roth.,  graaineae* 

1*  Area  ot  distribution  and  environment!  It  grows 
on  river  flats  in  Zkhohao  League,  Pa-yen-cho-erh  League  and 
the  Ho-hsi  Corridor,  and  on  arid  aami-stabilleed  sand 
dunes  in  Che-li-mu  League  and  Liao-ning.  It  is  a  prin¬ 
cipal  graee  grown  on  pastures  in  desert  areas* 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  Aim  tall  perennial  gramineous  plant 
with  rhitoaia,  it  has  wide  and  fan-ohaptd  lsavoa.  Hors 
of  this  plant  should  bs  planted  in  moist  sandy  areas  in 
order  to  strengthen  its  sand  fixation  affect. 

3*  Time  of  maturity  of  seeds  end  plaoes  where  seeds 
may  be  gathered:  The  seed*  mature  in  early  Saptenbar* 

4*  Eoonomlo  value:  It  la  not  Quite  liked  by  11  va¬ 
stest,  but  it  may  be  used  au  a  reserve  feed* 


185 


XXII*  Aria  tide  adeoenslcmle  X.,  grui&Mi. 

1*  Area  o f  distribution  and  environment:  It  grow* 
on  semi-stabilised  and  atabillaad  sand  dunes,  on  go  bis, 
and  In  dry  riverbeds  in  Pa-yan-oho-arh  League,  Ikhohao 
League  and  tha  Ho-hai  Corridor*  Sonatinas,  it  apptars 
on  mobile  sand  duns 8 • 

2*  Bffeotiveneaa  In  sand  fixation  and  suitabla  arsas 
for  cultivations  It  is  a  5*15  on  tall  annual  harbal  plant, 
with  stems  and  leave*  growing  and  txpandlng  from  tbs  bass* 
It  thrive a  in  yaars  with  mors  praolpltation,  and  it  nay 
ba  saaded  on  semi-stabilised  sand  lands. 

3*  Tima  of  maturity  of  saads  and  plaoss  vhars  saade 
may  ba  gatharads  Tha  saads  mature  in  Septaabar* 

4*  Xoonoalc  value:  A  good  feedj  animals  ara  of tan 
hurt  by  tha  thorns  on  its  fruit. 

LXIII*  Has ala  dasyphyllt  0*  Ktse.,  ohenopodlaoaaa* 

1*  Araa  of  distribution  and  environment;  Found  in 
Che-li-au  League,  Pa-yen-oho-erh  League  and  Ikhohao  League 
of  Inner  Mongolia  and  tha  Ho-hal  Corridor,  it  grows  on  le¬ 
vel  sand  lands,  and  at  tha  v *se  of  seui-  stabilised  oresoant 
sand  dunes. 

2*  Effectiveness  in  swnd  fixation  and  suitabla  areas 
for  cultivation:  It  is  a  small  2-3  oa  tall  annual  harbal 


pleat  growing  or  dry  sand  land*.  Ir  places  where  humidity 
la  higher,  It  may  grow  to  40-50  on  tall.  It  may  be  plan tad 
between  ore  so  eat-*  shape  a  sand  dun  a  a  or  on  eemi- eta bill eed 
Band  dunes  as  a  "ran guard'1  sand  fixation  plant. 

2<  Time  of  maturity  of  eeada  and  plaoae  where  seeds 
nay  be  gathered:  It  blooms  In  July,  and  may  ba  gathered 
on  the  diluvial,  plains  in  front  of  tbs  mountains  In  Kc-hel. 

4,  Socnoaic  values  A  feed  for  animals* 

1X17.  Salsola  colllna,  ohenopodlaoeae. 

1.  Area  of  distribution  and  environment:  Pound  in 
the  Bo-hoi  Corridor  and  Ordos,  it  grows  on  sand  lands,  on 
gravel  slopes*  and  on  dry  rivarbods.  It  adapts  to  slightly 
sandy  base  rook®,  roadside,  and  wasteland. 

2.  JSffectivenoea  in  sand  fixation  and  suitable  areas 
for  cultivation:  It  la  an  annual  herbal  plant  with  strong 
adaptability.  It  may  be  planted  in  populations  of  Artemi¬ 
sia  ordosioa  krmsoh*  for  reinforcing  their  sand  fixation 
effect. 

3*  51me  of  maturity  of  seeds  and  placets  where  seeds 
may  ba  gathered:  It  blooms  from  June  to  September!,  and 
bears  fruit  around  September.  Its  seed a  may  be  gathered 
In  the  Ho-tosl  Corridor. 

4.  Koonomlc  value:  A  grass  suofc  liked  by  animals, 

186 


LXT.  lotyliU  mongolloa  Maxis.,  roiioit*. 

1*  Araa  of  distribution  and  anrironmantt  It  it  a 
prodominant  plant  found  in  tha  southarn  and  northarn 
parts  of  tha  Alaahan  Bannar  of  tha  m-yan-oho-arh  Laagua 
and  on  tha  plains  In  front  of  aeuntains  to  tbs  vast  of 
tha  Otok  Bannar  of  Dthohaa  Laagua.  Sonatina*,  It  grows 
toga tha r  with  Baauauria  soongorloa  (Pall*)  Maxta.,  and 
Salsola  pasaarina  figs. 

2.  Bffaotlvanasa  in  sand  fixation  and  suitabla  araas 
for  oultlratlons  It  is  a  snail  shrub,  40-50  on  high.  Its 
root  la  30-40  on  long.  Zt  plays  dsad  in  drought  yaars, 
and  liras  again  whan  It  naate  watsr*  It  nay  ba  saadad  on 
dry  stabillsad  sand  lands. 

3*  Xoononio  value;  A  msdlum  quality  food. 

LI VI.  Oaragana  tibatioa,  laguminoaa*. 

»  ■< 

1.  Araa  of  distribution  and  environments  It  grows 
on  low  mountains  and  on  diluvial  plains  In  front  of  moun¬ 
tains  in  tha  oouthwastam  part  of  tha  Ho -lan  Mountain  In 
Pa-yan-oho-arh  Laagus. 

2.  Sffactlvsness  in  sand  fixation  and  suitabla  araas 
for  cultivations  A  oushloi>«lika  small  shrub,  it  oan  pro- 
rant  tha  moramant  of  drifting  sand  on  tha  ground.  It 

may  bo  sotdod  on  diluvial  plains  l  x  front  of  mountains,  and 
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on  piedmont  drifting  sand  arias. 

3.  Time  of  maturity  of  seeds*  The  seeds  mature  la  June. 

4.  Eoonomio  value*  A  feed  for  camels. 

UCV 11.  Cleistogenee  autioa  Seng,  gramiaeae. 

1*  Area  of  distribution  end  environment *  An  important 
plant  found  in  the  go jbl e,  plains  in  front  of  mountains, 
and  stabilised  sand  lands  in  Pa-yen-oho-erh  League*  it 
grows  sometimes  in  swamps,  end  by  the  side  of  small  ditches. 

2.  Bffeotiveness  in  sand  fixation  and  suitable  areas 
for  cultivation*  A  perennial  herbal  plant  growing  in 
bushes,  it  has  some  effect  in  sand  fixation.  It  may  be 
seeded  on  seml~Bta bill sod  sand  lands  in  Pa-yen-cho-erh 
League  and  the  Ko-hsi  Corridor. 

3*  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered:  The  seeds  mature  in  the  first  deoade  of 
September,  and  may  be  gathered  on  the  plains  in  the 
northern  part  of  Alaehan  Banner  end  on  stabilized 
sand  land  in  the  southern  part  of  the  banner. 

4.  Soonomic  value*  An  excellent  feed,  muoh  lilted 
by  sheep  and  horses.  Xt  is  regarded  as  a  body  building 
fodder  for  the  ho rase. 

LXVXXX*  Stipa  glareooa  Smira*,  gramiaeae. 

1.  Area  of  distribution  and  environment*  A  principal 
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vegetation  on  nemi-Btablllstci  sand  lands  in  Qrdos, 
Pa-yer-chJ-erh  League  end  the  Eo-hel  Corridor,  it  is 
widely  found  on  plains  In  front  of  mountains,  on  dry 
riverbeds,  and  on  gobia. 

2.  Xffsotlveness  in  sand  fixation  end  suitable  areas 
for  cultivation*  A  snail  20 on  tall  annual  herbal  plant* 
it  way  be  seeded  in  relay  season  for  sand  fixation. 

3.  Tine  of  Maturity  of  seeds*  The  seeds  nature 
at  the  and  of  August* 

4*  Seononlo  value*  A  first  grade  feed*  it  is  ouch 
liked  by  domestic  animals  In  spring,  autumn,  and  summer* 
In  winter,  the  starved  animals  may  restore  their  stamina 
if  they  are  put  to  gras*  on  pastures  vrith  this  plant. 

LZX1.  Stipe  gobica  Boshev.,  graainea*. 

1.  Area  of  distribution  end  environment *  It  grows 
on.  plains  in  front  of  mountains,  in  go  bis,  on  dry  river** 
bed*,  and  on  petrified  mountain  *?lor»a  in  PaM*yftn»eho-»erh 
league  and  in  the  Ho-ha.i  Corridor. 

«?.*  JSffeotivaness  in  sond  fixation  and  suitable  areas 
for  cultivation  *  Same  &»  ^tipa  glareoea  Smira* 

3*  Time  of  maturity  of  sso-itr  Same  as  Stipa  glareo- 
m  Smlxtu 

4.  JSoonoxalo  values  Same  as  Stipa  glareosa  S-ilm. 


IXX.  Aneurolepidium  dasystaohye  (Trin. )  Sevskl, 
graminea*. 

1.  Area  of  distribution  and  snvironmsnt:  It  is  widely 
distributed,  but  seldom  appears  In  large  quantities* 

It  is  often  seen  on  slightly  sallnized  meadoir  soil* 
on  mountain  slopes,  and  on  gravel  layers. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation*  A  perennial  herbal  plant  with  rhlsoma, 
it  seldom  forms  a  big  group,  but  it  has  a  strong  adapta¬ 
bility,  and  thrives  on  slightly  salinised  sandy  soil. 

It  may  be  seeded  on  semi- stabilised  sand  lands  as  a 
subsidiary  sand  fixation  plant. 

3*  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered;  The  seeds  ripen  in  August. 

4.  Economic  value:  An  excellent  feed  with  body¬ 
building  effect. 

IiXXX.  Agropyron  eristatum  (L.)  Qaertn.  gramlneae. 

1.  Area  of  distribution  and  environment:  Widely 
found  in  populations  of  Artemisia  ordcsica  on  the 
Ordos  plateau,  it  also  appears  in  the  valleys  of  low 
rooky  mountains  in  Pa-yen'” oho -erh  league. 

2.  Effectiveness  in  sand  fixation  and  suitable  arsas 
for  cultivation:  A  typloal  steppe  plant,  it  stands  aridity, 
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oold,  and  poor  toll.  It  nay  bo  seeded  as  a  sand  fixation 
plant  on  stabilised  sand  dune*  in  Ikhobao  League* 

3.  Tine  of  maturity  of  aeodo  and  plaooa  vhere  seeds 
may  bo  gathered!  Its  seeds  mature  in  July*  and  may  bo 
gathered  in  Ohe-ll-mu  League  and  the  eastern  part  of  Liao¬ 
ning  Province. 

4.  looaoaio  value:  One  of  the  excellent  feeds,  it  le 
cultivated  in.  north  China  and  the  Mongolia  People's  Re¬ 
public. 

LOII*  Agropyron  aongolioun  Keng.,  graaineae. 

1.  Area  of  distribution  and  environment:  Pound  on 
sand  lands  of  the  Dthohao  plateau,  it  often  grove 

together  with  Artemisia  ordosioa.  It  also  appears  in 
the  valleys  of  Pa~y*n-ohe~erh  League. 

2.  Rffsotlveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  Ala  tall  perennial  herbal  plant,  It 
stands  weathering  end  aridity,  and  therefore  is  an 
excellent  tend  fixation  pliant  for  semi-stabilized 
sand  lands. 

3*  Sine  of  maturity  of  seeds:  &d  of  August. 

4.  Eoonoaio  value:  An  excellent  feed. 

raill.  Artemisia  frig! da  &111&,  oomposltae. 
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1.  Area  of  distribution  and  environment}  It  Is  found 
in  loess  piedmont  areas,  on  stabilized  sand  lands  on  the 
Ordos  plateau,  and  on  stabilized  sand  lands  in  the  Pa- 
yen-cho-erh  League  and  the  Ho-hsi  Oorridor. 

2*  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  A  seal-shrub,  it  has  short  roots*  Kew 
plants  oan  easily  grow  out  of  adventitious  roots  on 
stabilized  sand  lands. 

3*  Tine  of  maturity  of  seeds t  September* 

4.  Economic  value:  A  good  feed,  it  should  be  culti¬ 
vated  in  large  quantities. 

LXXIV .  Apocynua  venetum  L*,  Asolepiadaceae. 

1.  Area  of  distribution  and  environment:  Pound  in 
Hin-ch'in  in  the  Eo-hsl  Oorrlaor,  and  Chung-wei  in  Ping- 
hsia  Province,  it  grows  on  salinized  sandy  loam. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation!  It  may  be  planted  on  stabilized  or 
ssmi«sts.bili?,ed  slightly  saliiized  sand  lauds,  and 

on  the  lake  shores  in  the  Ho  shea.  Benner. 

3*  Slum  of  maturity  of  seeds:  September. 

4.  Economic  value!  Its  tissue  may  be  used  to  make 
fabrics,  end  its  tender  leaves  may  be  used  as  a  substitute 
for  tea* 
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Lixv.  aymnooarpoe  Priewalakii  Maxim. ,  ceryophyllaoeae. 

1*  Area  of  distribution  and  environment:  It  grows 
on  the  Tung-bu  Mountain  -In  Pa-yen-obo-erh  League,  on  the 
plains  in  front  of  the  Pa-yen-vu-la  Mountain,  and  some- 
tines  on  dry  riverbeds. 

2*  Sffeotlveness  In  sand  fixation  and  suitable  areas 
for  oultlvatloui  A  50  am  tall  shrub,  it  has  numerous 
branches  but  very  small  leaves.  It  may  be  used  as  a  sand 
fixation  plant,  but  it  la  hard  to  gathsr  the  seeds.  Seldom 
does  it  form  a  large  patch  on  the  ground. 

3*  Time  of  maturity  of  seals t  Early  Semptsmber. 

4.  Economic  value i  A  muoh  liked  food  of  camels. 

LXXVI.  Populus  hopelenels  Hu  &  Ohow,  salloaceae. 

X.  Area  of  distribution  and  environment:  It  is  found 
in  small  quantities  in  the  dry  loess  piedmont  area  in 
central  Kansu,  at  Ku-laag,  Wu-wei,  and  Chin-t'a  in  the 
Eo-hsi  Oorridcr.  It  thrives  on  comparatively  thick 
layers  of  esndy  loam.  Although  it  stands  aridity,  a 
certain  amount  of  water  le  required  for  its  growth. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  A  woody  tree,  it  multiplies  by  tillering 
at  the  root.  With  good  sand  fixation  effects,  it  can  be 
planted  in  loess  areas  covered  with  sand  where  the  moisture 
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condition  1«  eatlsfaotojry. 

3*  Tint  of  maturity  of  aaoda  and  plaoaa  where  anil 
may  bo  gathered:  It  is  rather  hard  to  multiply  thim 
plant  by  outtlngo  or  raising  the  seed*.  In  many  plaooe, 
the  roots  are  used  for  growing  new  plants. 

4*  Xoonomie  value j  Its  timber  may  be  used  for 
construction  and  malting  furniture. 

LXXVll.  Thallotrum  squarroeum  sttph.,  ranunoulaceae. 

1.  Area  of  distribution  and  environment :  It  grove 
on  stabilized  sand  lands  In  western  Liaoning,  Che -11 -mu 
League,  and  Ikhchao  League. 

2.  Effectiveness  In  sand  fixation  and  suitable  areas 
for  cultivations  A  50  om  tall  perennial  herbal  plant,  it 
has  feathery  leaves.  Its  branohee  are  broken  by  wind  in 
autumn,  and  hence  it  hae  little  effect  In  sand  fixation. 

3.  Time  of  maturity  of  seeds i  August. 

4.  Boonomlo  value:  A  favorite  food  of  oamele. 

LXXVII  I  •  Sohinops  Gmellnl  Turcz.,,  composites. 

1.  Area  of  distribution  and  environment:  Found  in 
Ea-*yen-oho-«rh  League,  Ikhchao  League,  and  the  Ho-hsi 
Corridor,  it  ie  scattered  along  the  perimeters  of 
drifting  sand  or  on  s ami «» stabilized  send  lands. 

2.  Iffectlveness  in  sand  fixation  and  suitable  areas 
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for  cultivation!  A  30-30  cm  tall  annual  herbal  plant,  it 
stands  straight,  and  has  thorns  around  its  leaves*  Since 
it  covers  only  a  small  area  oi  the  sandy  land,  it  has 
little  significance  in  sand  fixation. 

3*  Time  of  maturity  of  seeds!  September. 

4*  Economic  value:  Its  inflorescence  my  be  used  as 
a  feed. 

LXXIX.  Soorzonera  divaricate  Turez.,  compositae. 

1.  Area  of  distribution  and  environment:  ?ound  in 
Pa-yen-oho-erh  League,  Ihhchao  League,  and  the  Ko-hsi 
Corridor,  it  likes  to  grow  by  the  side  of  dry  riverbeds, 
on  the  sandy  loams  in  shallow  swamps,  and  occasionally  on 
slightly  salinlzed  sand  lands. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  A  15-30  c«  tall  perennial  herbal  plant, 
it  branches  off  from  its  basal  parte,  and  formas  a  semi- 
spherical  bush,  but  it  has  little  3ignlfiusui.ee  in  sand 
fixation. 

3.  Time  of  maturity  of  seeds:  End  of  July. 

4.  Economic  value:  i  feed. 

IXXX.  Stellaria  gypsophiloidcs  tfensl.,  caryophyllaoeas. 

1.  Area  of  distribution  and  environment:  It  grows  on 
stabilized  sand  dunes  In  Ikhchao  League  and  Pa-yen-chc-erh 
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League . 

2*  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation :  A  50  cm  tall  perennial  herb,  it  has 
a  big  root  system,  and  has  many  branches.  The  whole 
plant  takes  the  shape  of  a  ball.  In  August-September,  its 
dry  branches  are  blown  away  by  wind.  Hence,  it  is  not  a 
good  sand  fixation  plant. 

3»  Time  of  maturity  of  &eeds:  August. 

4*  Eoonomlo  value  t  Not  liked  by  animals  even  in  winter. 
When  it  is  dried,  It  is  reluctantly  eaten  by  camels.  Its 
root  oan  be  used  as  a  medicine. 

LXXXI.  Peucedanum  rigidum  Bge.,  umbelliferae. 

1.  Area  of  distribution  and  environment:  It  is 
widely  found  on  river  alluvial  sediments  in  the  Pa-yen-cfco- 
erh  League,  on  big  lattice-shaped  sand  dunes,  and  on  mobile 
sand  dunes  in  the  l^eng-ico-li  desert. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  A  30-50  cm  tall  perennial  herb,  its 
parts  above  the  ground  wither  after  the  ripening  of  the 
seeds,  and  are  then  oarried  away  by  wind.  Hence,  it  is 
Insignificant  as  a  3and  fixing  plant. 

3.  Time  of  maturity  of  seeds:  K?uct  of  August. 

4.  Eoonomic  value:  A  favorite  food  of  camels. 
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LX  XXIX »  Hoiogeton  %raohaold«s  fog. ,  cfcenopodlaceae. 

X.  Area  of  distribution  and  environment:  found  in 
the  west  of:  Chln-t'a,  it  grows  on  fiat  gypsum  gray  trow, 
desert  soli,  or  on  sand  land  with  gravel.  It  thrives 
in  *11  tones  with  running  water,  in  dry  environments,  it 
is  email  and  short,  about  '.O  cm  tall. 

2.  Effectiveness  in  sand  fixation  end-  suitable  areas 
for  cultivation:  An  annual  plant,  it  stands  aridity,  but 
its  brunches  and  leaves  are  email,  insignificant  as  a 
send  fixing  plant. 

l>  Time  of  maturity  of  needs:  It  blooms  at  the  end  of 

July. 

4.  nooxomic  veins :  it  can  be  used  as  a  feed  in 


winter  uni  early  spring. 

L7.  XXI 1 1 .  fegamrn  nigeliast rum  Sge . »  sygophyi lac ea e . 

1.  Area  of  distribution  and  environment :  It  is  wide¬ 
ly  found  to  ilhehao  League  and  Pa-yen-cho-erh  League, 
ido:’.  see;:,  in  b'o-hsi  Corridor,  and  widely  found 
i.‘-ar  the  v.aU-r  '•■'ells,  cud  ^urtiva Ua  wasteland  covered 
'  a  !.v*ir  !.ayor  of  canu .  borne t t.tes,  it  is  also  found  on 
ro rsy  slopes  and  alluvia.!  i rsgbac fcary  deposits  In  front 
■*• :"  sonn tains. 

Lii  etotiveiiess  < .  ea.net  *.  ixaliou  and  rui table  areas 
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for  cultivation!  1  perennial  herb,  it  stands  15-20  cm 
tall,  and  has  a  strong  tillarlng  ability  at  the  roots. 

Zt  can  stand  aridity,  but  it  has  littlo  sand  fixation 
affaot  aftor  tha  withering  of  its  branohas  and  leaves* 

3*  Tima  of  maturity  of  seeds!  It  blooms  in  the 
middle  of  June,  and  bears  fruit  in  July-August* 

4*  Boonomlo  valuat  It  a an  ba  us ad  as  a  faad  and  a 
graan  manure* 

IXXXIV*  Qynanohum  pu beacons  Bge*  asolapladaoeaa* 

1.  Area  of  distribution  and  environments  It  is  found 
in  large  quantities  in  H sealing  tha  sand  and  raising  tha 
grass"  areas  at  Min-oh'in  and  Anhsl  in  tha  Ho-hsi  Corridor* 
In  tha  Teng-ko-li  desert,  it  often  grove  on  the  ground 
between  sand  dunes  on  whloh  Nitraria  sohoberi  grows* 

2.  Xffsotiveness  in  sand  fixation  and  suitable  areas 
for  cultivation!  A  perennial  crawling  harb,  it  grows 
fast,  and  oovers  &  large  area  of  sand  in  a  short  tins. 
After  it  withers,  it  has  no  significance  in  sand  fixation* 

3*  Time  of  maturity  of  seeds t  August. 

4.  Boonomlo  value!  Not  liked  by  animals* 

1X07*  Swainsonla  salsa  Taub.,  legumlnosae. 

1*  Area  of  distribution  and  environment!  Bound  in 
the  Ho-hsl  Corridor,  Ninghsla,  Hrhohao  League  and 
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Ps-yen-obo-erh  League,  it  is  soaitcrtd  on  the  salinlsed 
•and  lands  along  rivers  and  around  the  lake  basins* 

2.  Iffeotiveness  in  sand  fixation  and  suitable  areas 
for  cultivation 1  A  perennial  herb,  it  has  fine  and  weak 
branches  and  snail  leaves,  and  is,  therefore,  insignificant 
as  a  sand  fixation  plant. 

3*  Tine  of  maturity  of  seeds!  August-Sept ember. 

4.  Sconoaio  value:  Disliked  by  domestic  animals,  it 
oam  be  used  to  make  green  manure* 

LXXXVJ.  Da sip ho ra  parvifolia  Jns,  rosaoeae* 

1*  Area  of  distribution  and  environment!  It  appeare 
in  small  patohss  on  gravtl  dunes  or  on  stabilised  sand 
lands  in  the  valleys  between  the  Tin  Mountain  and  the  Table 
Mountain* 

2*  Jffectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation!  A  small  shrub  standing  about  25  cm  tall, 
it  has  numerous  branches,  and  oan  stand  aridity,  but  it  oan 
grow  only  on  stabilised  sand  lands*  It  is  inslgnlfloant 
as  a  sand  fixation  plant. 

3»  Soonomio  value:  Zte  tender  branches  oan  be  used 
as  a  feed  for  sheep.  A  poor  feed. 

DXXXVZZ*  Ctragana  etenophylla  PoJarJc,  legiuainoeae. 

1.  Area  of  distribution  end  environment:  found  in 
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Ohung-wei  of  Ninghsla,  on  the  eastern  and  western  slopes 
of  the  Ho -leu  Mountain  In  Inner  Mongolia*  and  in  the  Alaehan 
Banner  of  Pa-yen-cho-erh  League*  it  grows  on  mountain  slopes, 
diluvial  plains  in  front  of  mountains,  end  on  the  alluvial 
terraoea  of  the  Tallow  Hirer. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation*  i  small  shrub,  it  oen  grow  on  diluvial 
deposits  in  front  of  mountains,  on  stabilised  sand  lands, 
and  on  monadnooks  covered  by  drifting  sand.  However,  it 
is  too  small  to  have  any  significance  as  a  sand  fixation 
plant. 

3*  Time  of  maturity  of  seeds*  July 

4.  Eoonoaio  value*  1  feed  for  oamela. 

LXXXVXII.  La sped eza  dahurloa  Behind.,  leguninosae. 

1.  Area  of  distribution  and  environment*  Pound  in 
Ikhchao  League  of  Inner  Mongolia,  Shensi,  Kansu,  and  King* 
hela,  it  grows  on  semi-stabilized  and  stabilised  sand 
lands. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation*  A  short  shrub  with  strong  adaptability, 
it  may  be  seeded  on  semi -stabilised  and  stabilised  sand 
lands. 

3.  Time  of  maturity  of  sssds  and  places  where  seeds 
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may  ba  gatharadi  Sht  aaeda  may  ba  gatharad  la  tha  various 
banmar*  of  Dchchao  ftsague. 

A.  Xooaotalo  valuat  A a  axoallant  faad. 

IXXXIX.  AXllms  moagolloum  Bga.  liliaoaao. 

1.  Aram  of  distribution  and  anvironaant*  found  In 
Xkhohao  League,  Fa-yaa-eho-arh  League,  and  tfca  Ho~hsi 
Corridor,  It  grova  In  dcaart  steppe  area,  and  in  slightly 
sandy  soil,  or  soil  ooversd  by  sand.  It  usually  grow 
tcgsther  with  Pipatanthus  mongolious  Maxim.,  Zygcpayllum, 
xsathexylon  Maxim,  and  Artemisia  sphaerooephala  Elrasch. 

?•  Effectiveness  is  sand  fixation  and  suitable  areas 
for  cultivation  j  A  XO-SSO  cm  tall  perennial  herb,  it  oan 
stand  extreme  aridity.  It  may  be  planted  on  semi-stabi¬ 
lised  and  staoilifsed  eand  dimes  as  a  sand  t ixation . plant * 

3.  Tint  of  maturity  c£  scads  and  places  where  seeds 
may  ba  gathered  it  It  blooms  in,  July  and  August,  aa.4  bears 
fruit  In  August.- Sap  tec  bar,  tut  tha  plant  withers  very 
fast  1 to  autumn. 

t.  Eocnoaio  A  good  feed. 

XO.  fournefoiia  sibirioa,  berraginaeaae. 

X.  Area  of  distribution  and  *u?i ronment s  found  in  Che¬ 
la.  -i$u  league,  Ikhohrio  ;(.» jagu-;.,  pa-yea- obo -a rh  League,  and 
Ko-hsl-Com  dor,  it  grows  on  oailaized  lowland  between 
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sand  dun**,  or  on  level  seal-stabilized  sand  land*. 

2.  Zffeotiventes  in  aand  fixation  and  suitable  araaa 
for  oultivation:  A  perennial  herb  with  r hi zona,  it  mul¬ 
tiplies  through  the  tillering  of  roots.  Seeds  are  also 
used  for  the  raising  of  new  plants.  It  may  be  planted 
on  sallnlsed  semi-stabilised  sand  dunes,  or  on  lowlands 
between  sand  dunes. 

3*  lime  of  maturity  of  seeds  and  plaoes  where  seeds 
may  be  gathered:  The  seeds  mature  at  the  end  of  August. 

4.  Economic  value:  A  feed  for  animals. 

XCI.  Convolvulus  frutioosus  Pall.,  oonvolvulaoeae. 

1.  Area  of  distribution  and  environment:  it  is  found 
principally  between  the  Tin  Mountain  and  the  Table  Moun¬ 
tain  in  the  Pa-yen-oho-erh  league,  and  between  the  Ta-pu- 
lal  salt  lake  and  the  Ya-pulai  Hountain,  but  seldom 

seen  in  the  Eo-hsi  Corridor.  It  usually  grows  on  sandy 
or  gravel  soil. 

2.  Effectiveness  in  eand  fixation  and  suitable  areas 
for  oultivation:  A  40-30  om  tall  thorny  shrub,  it  loots 
like  a  cushion  in  shape,  and  can  slow  down  the  velocity 

of  wind  and  sand, 

3*  Time  of  maturity  and  plaoes  where  seeds  may  be 
gathered:  The  seeds  may  ta  gathered  in  the  Ft-yen-oho-erh 
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League  between  the  I  in  Mountain  and  the  Table  Mountain* 

XCII *  Kalldiuas  foliatum  (Pall.)  Mong»,  chenopodlaceae. 

1.  ire a  of  distribution  and  environment:  Pound  In  the 
Pa-yen-eho-erh  League  and  the  Ho~hei  Corridor,  it  grove 

on  loose  saline  soil,  on  slightly  salinired  sand  land,  and 
on  salinized  lowland  betvean  the  sand  dunes.  Thera  are 
two  more  sub-species  growing  on  the  side  of  lalcea,  namely, 
X.  graolls  Penal,  and  K*  oaspioum.  Their  sand  fixation 
effect  is  about  the  same  as  K.  folia turn,  but  can  stand 
salinity  even  better. 

2.  Effectiveness  In  sand  fixation  and  suitable  areas 
for  cultivation:  1  seal-shrub,  it  stands  20-50  cm  tall, 
and  forms  bushes.  Its  leaves  are  juloy.  In  the  outer 
perimeter  of  drifting  sand  in  the  Ho-hsi  Corridor  and  the 
JLlashan  Banner,  it  may  be  planted  as  a  sand  fixation  plant. 

3*  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered:  The  seeds  mature  in  luguat-September, 
and  aey  be  gathered  at  Cfcin-t'a  and  Min-ch*in. 

A.  Eoonomlo  value:  Its  seeds  are  edible,  and  the 
plant  lself  may  be  used  as  a  feed  for  camels  in  winter 
and  spring. 

I CIII.  Clematis  fruiticosa  Turoz.,  ranunoulaceae. 

1.  Area  of  distribution  and  environment:  Pound  in  the 
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gobis,  and  on  low  mountains  in  the  Pa-y«n-oho-erh  League, 
it  grows  along  the  water  ditohea,  and  on  dry  riverbeds. 

S.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivations  A  0.5  so  tall  shrub,  it  stands  aridity  and 
may  be  used  ae  a  sand  fixation  plant.  But  its  seeds  are 
hard  to  gather,  nor  a an  this  plant  grow  into  big  patches. 

3*  Time  of  maturity  of  seeder  August. 

4.  Economic  value;  A  feed  for  camels. 

XCIV.  Buddlela  alternifolia,  loganlaoeae. 

1.  Area  of  distribution  and  environment*  Found  on 
alluvial  sediments  in  Shensi  and  Kansu,  it  grows  well  on 
the  Yellow  River  terrace  at  Chung-wei  in  Klnghsia. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation;  A  X  m  woody  plant,  it  stands  either  erect 
or  slanted.  It  has  the  effect  of  protecting  the  banks 

of  the  Yellow  River. 

3.  Economic  value;  Its  flower  is  beautiful  and  fragrant, 
and  can  be  used,  for  decoration* 

ICY.  Aaterothamnus  central i-asiatlcus  Hovopokr. , 
comp© sitae. 

1.  Area  of  distribution  and  environment;  Found  in  the 
Ikkch&o  League,  the  Ps-yen-r.-ho -erh  League  and  the  Mc-hsi 
Corridor,  it  likes  to  grow  on  gravel-sandy  alluvial  sell, 
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on  gravel  layer,  or  on  gravel  sand  land* 

2*  Effectiveness  In  aaad  fixation  and  suitable  areas 
for  cultivation*  A  50-60  cm  high  seal-shrub,  it  has  nu¬ 
merous  branches,  and  can  stand  aridity.  Its  leaves  are 
hairy  and  gray  In  color*  It  may  be  seeded  on  alluvial 
sandy  land. 

3*  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered:  The  seeds  ripen  In  August-September,  and 
may  be  gathered  on  dry  gravel-sandy  riverbeds,  and  In  the 
go bis  In  the  Ho-hsi  Corridor. 

4.  Economic  value:  A  good  feed  for  camels,  but  not 
for  oat  tie  and  horses. 

XCVI •  Salsola  paacerina  Bge.,  cfcencpodiaoeae. 

1*  Area  of  distribution  and  environment:  Pound  in 
Orica  and  the  Alaahan  leaner,  it  likes  to  grow  on  loam 
covered  'with  a  thin  layer  of  sand,  on  soils  covered  by 
a  thick  layer  of  sand  or  a  large  quantity  of  broken  rook®, 
it  Is  replaced  by  Hololactet  scong&riea. 

2*  Etfeotivanee a  in  3and  fixation  and  suitable  areas 

for  cultivation:  A  20-30  tail  small  semi-shrub,  its 
root  system  goes  down  to  the  soil  to  a  depth  of  30-4C  cm* 
Its  ba&al  parts  can  stop  a  small  amount  of  sand.  With 
a  lov  resistance  against  aridity,  it  may  be  seeded  on 
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diluvial  plains  in  front  of  mountains  in  eastern  Ho-hsi, 
the  Ala  ahem  Banner  and  the  Ordos* 

3.  Time  of  maturity  of  seeds  and  places  where  seeds 
may  ba  gathered  *  It  blooms  at  the  end  of  June,  and  hears 
fruit  in  August-Sept ember,  and  its  seeds  may  be  gathered 
on  the  plains  in  front  of  the  Kan  Mountain  in  the  viotnity 
of  Ohia-hu-icuan. 

4.  Economic  values  A  feed. 

XCVII.  Amygdalus  mongolioa  Maxim,  roeaoeae. 

1.  Area  cf  distribution  and  environment :  It  to  widely 
found  on  rooky  mountains  and  piedmonts,  in  valleys  and 
dry  riverbed©  in  the  Pa-ysn-eho-erh  League* 

2*  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  A  1-2  m  tall  woody  plant,  it  spreads  out 
like  s.  cushion  on  the  ground,  tfith  dense  but  thorny 
branches  and  leaves,  it  can  stand  aridity  and  poor  sell. 

It  may  be  seeded  in  the  alluvial  ditches  or  valleys  in  the 
Ikhehao  League,  the  Pa-yen-cho -orb  League  and  the  Ho-hal 
Corridor.. 

3*  Time  of  maturity  of  seeds  and  places  where  seeds 
may  bo  gathered:  The  fruits  ripen  in  late  July,  and  the 
seeds  may  be  gathered  in  the  vicinity  of  Xa-oh'lng  Moun¬ 
tain  in  Inner  Mongolia. 


4.  Economic  value:  Xta  kernels  may  be  used  to  extract 

oil* 

XCVIII.  Amy&d&lue  pedunculate  Pall.,  rots&co&e. 

1.  Area  of  distribution  and  environment:  It  grove 
cm  the  brim  of  sandy  land  ,  on  sandy  steppes,  end  on 
rooky  slopes  in  the  lit  ho  ha  o  league  , 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  A  2-3  ra  tall  sbruo,  it  stands  aridity, 
and  may  be  seeded  on  comparatively  stable  gand  lands  in 
the  Ikhehao  league,  or  on  arid  and  hard  sandy  ridges.. 

3.  'riffle  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered:  The  seeds  mature  in  August,  and  may 

he  gathered  in  the  vicinity  of  Yln-keng-eha-vo. 

4.  Economic  value:  Its  seeds  may  be  used  for  extract¬ 
ing  oil. 

2011.  litraria  sphearoearpa  faxim.  zygophyllaoeae. 

1.  Area  of  distribution  and  environment:  A  typical 
desert  plant,  it  is  found  in  the  Ho-hai.  Corridor. 

It  is  found  '  articulariy  in  large  quantities  in  gypsum 
go  bis  lo  the  northwest  of  Yung-chang,  Ya-pu-lai,  and  Chiu- 
eh'uan. '  It  used  to  grow  in  gravel  or  gypsum  gobts.  on 
the  orlm  of  (ivy  riverbeds,  an. I  cm  the  gravel  •4iluvi al 
plains  in  front  of  mountains. 
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2.  Effectives® se  in  sand  fixation  and  suitable  areas 
for  cultivation!  A  30-50  om  tall  small  shrub,  it  oan  stand 
high  salinity,  and  slow  down  the  movement  of  wind  and  eand 
In  the  go  bis.  Its  branohes  are  bent  like  aros.  However, 
its  sand  fixation  effeot  is  far  from  that  of  Hitrarla 
shoberl,  and  Hitraria  t&ngutonun.  It  can  aeoumulate  sand 
to  form  a  small  mound  of  about  50  cm  high. 

3.  Time  of  maturity  of  seeds  and  plaoes  where  seeds 
may  be  gathered!  It  blooms  in  September,  and  Its  seeds 
mature  at  the  end  of  June  or  early  July.  The  seeds  may 
be  gathered  at  the  Yung-chang— Ya-pu-lai  area,  and  at 
Tun-huaag. 

C.  Astragalus  melilotoidee  Pall.,  leguminosae. 

1.  Area  of  distribution  and  environment!  Pound  in 
Manchuria,  northwest  China,  and  north  China,  it  grows 

on  the  alluvial  plains  of  the  Yellow  Siver,  and  on  slightly 
salinised  sandy  land. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivations  It  may  be. planted  near  the  drifting  eand 
area  or  farmlands  where  the  moisture  condition  is  satis¬ 
factory. 

3.  Time  of  maturity  of  seeds  and  plaoes  where  seeds 
may  be  gathered!  The  seeds  mature  in  Auguet-September. 
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4.  Economic  value:  It  can  be  used  as  &  feed,  and 
to  make  green  manure* 

01*  iria  tenulfolia  Pall,  lrldaooae* 

1.  Area  of  distribution  and  environment)  Pound  In 
the  Ikhohao  league  and  the  Pa-yen-oho-erb  League*  It 
grows  on  sandy  soil*  and  often  appears  on  Band  dunes* 

2.  Iffeotivenese  in  sand  fixation  and  suitable  areas 
for  oultlvatlon:  A  herbal  plant*  It  looks  llfce  gramineous 
plants  In  appearanoe,  with  linear  leaves  end  roots. 

It  stands  tramping  by  the  animals •  Since  It  oovers  only 
a  small  area  of  sand,  Its  sand  fixation  effect  is  Insig¬ 
nificant. 

3*  Time  of  maturity  of  seeds  and  places  where  seeds 
may  be  gathered:  Its  seeds  mature  In  June* 

4.  Economic  value)  Its  leaves  may  be  used  to  make 
ropes. 

C1X.  Asparagus  gobious  fi.  Lvan.,  llliaceas. 

1.  Area  of  distribution  and  environment:  It  is 
found  on  the  stabilized  sand  dunes,  on  rocky  mountains, 
and  on  go  bis  In  the  Pa-yen -cho-erh  League*  and  in  the 
eastern  part  of  the  Ho-hsl  Corridor*  Although  it  is 
distributed  in  a  wide  area,  it  appears  only  in  a  single 
plant. 


£08 


2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  A  23*30  cm  tall  perennial  herb,  it  has 
little  sand  fixation  effect,  because  its  branches  and 
leaves  are  weak,  and  fall  when  they  are  withered* 

3.  lime  of  maturity  of  seeds  and  places  where  seedB 
may  be  gathered:  The  seeds  mature  in  September* 

li.  Ssensmis  value:  Doubtful  as  a  feed  for  animals. 

0112.  Cyn ogles sum  divarioatum,  borrsgin&ceae. 

1.  Area  of  distribution  and  environment >  It  is 
distributed  on  the  stabilised  sand  dunes  in  the  Ihhchao 
league. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  A  perennial  herbal  plant,  it  stands 

SO  cm  tall,  with  leaves  as  wide  as  that  of  spinach.  Its 
buds  come  out  early  in  spring,  and  withers  in  summer. 

Then  its  branches  are  blown  away  by  the  wind*  Hence  its 
sand  fixation  effect  Is  insignificant. 

3*  Time  of  maturity  of  seeds:  June. 

4.  Economic  value:  hot  a  valuable  feed  for  animals. 

CIV.  Cleistcgenas  squarreae  Kong,  graaineae. 

X.  Area  of  distribution  and  environment:  It  is 
found  n  stabilized  and  semi-stabilized  sand  lands  in  the 
various  leagues  of  eastern  Inner  Mongolia,  Liaoning 
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Province,  tad  the  Ikhchao  League .  it  ueu&IlT  grow*  together 
with  Artemisia  ordosloa* 

2.  Effectiveness  in  tend  fixation  wad  suitable  areas 
for  cultivations  A  10*20  o&  tall  perennial  herbal  plant. 

It  stands  aridity*  but  cannot  stand  salinity.  Alter  it 
withers,  its  stems  are  broken  and  then  carried  away  by 
wind.  Henoe,  it  has  little  effect  in  sand  fixation. 

3*  Time  of  maturity  of  seeds t  fepteaber 

4.  Joonomio  value  t  A  good  body- building  fodder  for 
horses* 

07*  Artemisia  aaethlfolia  Cab.  composites. 

1.  Area  of  distribution  and  environment!  Yery  widely 
distributed  in  the  desert  steppe  area  in  the  Pa-yen- oho -erh 
League  and  the  Bo-hal  Oorridor,  it  is  also  found  by  the 
sides  of  ditches  and  roads. 

2«  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation!  A  biennial  plant,  it  is  oftsn  seen  in 
large  areas  in  desert  steppe  areas  oovered  by  a  thin  layer 
of  send*  During  the  years  when  the  preoipitation  is 
soaroe,  it  is  very  small  and  short,  but  during  the  years 
when  the  preoipitation  is  plentiful,  it  grows  fast.  It 
has  an  effsot  in  stopping  the  movement  of  drifting  sand* 

3*  Tims  of  maturity  of  sosds!  September. 
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4.  Economic  value!  Xt  oan  be  used  ae  a  reserve  for 
animals  during  the  winter. 

071*  Medloago  eativa  L.  leguainosat. 

1.  Area  of  distribution  and  environment j  Cultivated 
in  Manchuria,  northwest  China  and  north  China,  it  grows 
well  on  sandy  soil. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation!  An  excellent  perennial  grazing  grass,  it 
oan  prevent  the  movement  of  sand.  Xt  may  be  planted  in 
loam,  sandy  soil,  and  slightly  acidic  alkaline  soil. 

3*  Time  of  maturity  of  seeds  and  places  where  the 
seeds  may  be  gathered!  The  seeds  mature  in  July,  and 
may  be  gathered  when  three-fourths  of  the  pods  are  ripe. 

4.  Soonomio  value!  A  top  grade  green  fodder,  it  oan 
also  be  used  to  make  green  manure. 

OVXI.  Fappophorum  boreale  Griseb.,  gramlneae. 

1.  Area  of  distribution  and  environment!  Although 
it  1b  widely  distributed  or  sandy  lands,  gravel  lands,  and 
go bis,  it  covers  a  small  area  in  cue  place.  Xt  often 
appears  In  population  of  Artemisia  crdosica,  in  awamps, 
or  In  alluvial  ditches. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation!  An  approximately  3-20  oo  high  annual 
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herbal  pleat*  Its  effectiveness  In  send  fixation  1ft  the 
seat  ns  that  of  hu-irei-ta’ao. 

3*  fine  of  maturity  of  seeds  and  places  where  seeds 
nay  be  gathered i  The  seeds  nature  In  September. 

4.  loonoalo  value  i  A  body-  building  fodder,  It  lies 
a  high,  nutritive  value  when  the  oaryopoee  are  ripe. 

OVIXX.  tragus  raeeaoeius  E«sf . ,  graslne&e. 

1.  Are a  of  distribution  and  environment!  It  le  found 
in  the  ditches  of  gobie,  on  the  plains  in  front  of 
mountains,  in  iateraootane  vallsya,  and  on  sand  lands 

in  the  Udhchao  League*  Pa~yea~eho»erh  League  and  the 
Eo-fcal  Corridor. 

2.  gffsctiveneas  in  eand  fixation  and  suitable  areas 
for  cultivation!  A  small  annual  herbal  plant,  it  stands 
lees  than  10  oa  high.  Its  send  fixation  effect  Is  the 
Hama  as  that  of  P&ppophorum  boreale  (Jrteeb. 

3.  Time  of  maturity  of  seeds:  August. 

4.  32f?onoiaio  value:  A  good  feed  for  sheep. 

Oil.  clitoris  virgata  Svart*..  grasalneae. 

1.  Area  of  distribution  and  environment:  It  grows 
on  dry  rivor  ditches  and  weathered  ditches  in  Ho-hsi 
and  the  Pn-yen-cho-erh  league.  It  grows  in  patches  on 
the  send  dunes  in  Ikhcbao  League. 
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2.  Effectiveness  in  send  fiction  and  suitable  areas 
for  cultivation:  In  annual  herbal  plant*  it  stands  10-40 
cut  high.  It  grove  fast  in  places  where  rain  water  converges, 
or  during  years  when  rainfall  is  plentiful.  It  oan  be 
seeded  during  the  rainy  season,  but  it  cannot  be  used  as 
a  principal  sand  fixation  plant* 

3«  Time  of  maturity  of  seeds:  Early  September. 

4.  Economic  value:  A  feed  of  medium  value. 

OX.  Artemisia  caplllarie  Tb.  oompo sitae. 

1*  Area  of  distribution  and  environment:  it  is  dis¬ 
tributed  in  Inner  Mongolia,  Kansu,  and  Einghsia.  Consti¬ 
tuting  the  principal  population  in  the  loess  area,  it 
is  also  found  in  large  quantities  on  desert  steppes.  In 
addition.  It  is  a  hind  of  weed  on  farmlands. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  It  is  found  in  larger  quantities  on 
desert  steppes  covered  with  a  thin  layer  of  sand.  Al¬ 
though  it  has  some  effect  upon  the  movement  of  sand,  it 
is  not  a  principal  sand  fixation  plant. 

3*  Time  of  maturity  of  seeds:  September 
4.  Economic  value;  It  is  sail  that  it  oan  be  used 
as  a  medicine  to  cure  dismancrrfcia, 

CXI .  Cttlllgoimm  oaput-m;;  dusae,  poiygonaceae. 


1.  Area  of  distribution  and  environment:  Distributsd 
in  the  Central  Asia  drifting  sand  area  of  the  Soviet  Union, 
it  le  no st  widely  found  on  the  Kaaak  crescent  drifting 
sand. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation t  A  big  and  tall  shrub,  it  grows  fast  with 
a  well  developed  root  system.  But  the  seeds  must  be 
preserved  a  long  time  before  they  oan  germinate*  Seedlings 
of  this  plant  are  being  nursed  in  Chung-vei ,  and  the 
prospect  of  Introducing  this  plant  to  tha  deserts  in 
northwest  China  is  good. 

3*  Time  of  maturity  of  aeads:  its  saads  mature 
in  oentral  Asia  during  May-June. 

4,  Economic  value}  It  is  very  effective  in  sand 
fixation* 

CXI I »  Calligonua  arborescens,  polygonaceae. 

1.  Area  of  distribution  and  environment:  Distributed 
in  Soviet  oentral  Asia,  it  13  more  widely  found  on  the 
big  crescent  shaped  sand  dunes  in  Hasakstan. 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  A  big  and  tall  shrub,  it  oan  survive 
under  the  pressure  of  aaml.  With  a  well  developed  root 
system,  it  grows  fast.  But  the  seeds  must  be  preserved  a 
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long  tUt  before  they  oan  germinate.Seedlings  of  this  plant 
are  being  nureed  In  Ohung-vel,  and  the  prospeot  of  Intro* 
duoing  this  plant  to  the  daaarts  in  northwestern  China 
la  ▼ ary  good. 

3*  Tina  of  maturity  of  seeds;  Moy-June  in  oentrol 

Asia* 

A*  Xoonomio  Talus*  Vary  off active  in  sand  fixation* 

OXIII.  Sal so la  Hiohteri,  ohsnopodiaosas* 

1*  Area  of  distribution  and  environment*  It  is  found 
on  semi-stabilised  sand  land  in  Soviet  central  Asia* 

2.  Sffectiveness  in  sand  fixation  and  suitable  areas 
for  oultlTatlon*  A  shrub  with  roots  as  deep  as  3-10  m, 

It  la  being  nursed  at  Chung-vel.  The  prospeot  of 
transplanting  to  China's  northwest  is  very  good. 

3.  Time  of  maturity  of  seeds*  September-October 
in  central  Asia. 

0X17.  Salsola  paletaXiana,  ohenopodiaceae. 

1.  Aroa  of  distribution  and  environment*  It  is 
found  on  exposed  loose  sandy  lands  in  Soviet  central 

Asia. 

2.  Bffeotiveness  in  sand  fixation  and  suitable  areas 
for  cultivation*  A  shrub  with  well  developed  root  sys¬ 
tems.  it  stands  the  pressure  of  send  and  weathering*  Its 
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seeds  are  easy  to  obtain*  but  their  gemination  ability 
is  very  easily  lost.  it  Is  an  Intermediate  plant  In  the 
process  of  evolution  of  the  plants  In  the  deserts*  The 
seedlings  of  this  plant  are  being  nursed  at  Ohung-vei»  and 
the  prospect  of  introducing  this  plant  to  tha  deaerte  in 
northwestern  China  Is  good* 

3.  Time  of  maturity  of  seeds:  Septenber-October  in 
o antral  Asia. 

02V*  Haloxylon  persloum  Bge.  ohanopodlaoeae. 

1*  Area  of  distribution  and  environment:  found  In 
the  Tu-ku-maa  desert  in  Soviet  central  Asia*  it  can  grow 
on  30-40  m  high  sand  dunes. 

2*  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  A  shrub  without  leaves,  its  photosynthesis 
is  done  by  its  small  green  branches.  With  strong  branching 
power,  It  has  a  well  developed  root  system.  Capable  of 
standing  the  pressure  of  sand  and  atolian  erosion, 
it.  la  a  typical  plant  growing  in  drifting  sands.  The 
seedlings  of  this plant  are  being  nursed  at  Chung-wei, 
and  the  prospect  of  transplanting  to  China’s  northwest  is 
good.. 

;%  Time  of  maturity  of  seede:  Ootober-fiovemfcer  In 
central  Asia. 
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4.  Eaonooio  value:  A  good  feed  for  animals  and  a  good 

fuel* 

CXVI*  Halo xy Ion  aphyllum  Iljin.,  chenopodiaceae. 

1.  Area  of  distribution  and  environment:  it  grows  on 
clayey  aoll  in  the  central  Asia  desert  area  of  the  Soviet 

ITaion . 

2.  Effectiveness  in  sand  fixation  and  suitable  areas 
for  cultivation:  A  shrub,  without  leaves,  the  photosyn¬ 
thesis  Is  dene  by  its  small  green  branches.  With  a  well 
developed  root  system,  it  can  stand  aridity  and  salinity, 
and  adapts  to  sandy  land  in  swamps.  The  seedlings  nursed 
in  Chung~wel  are  growing  well. 

3.  Economic  value:  A  good  feed  for  animals  and  a 
good  fuel. 


[Available  photos  not  suitable  for  reproduction] 

Fig*  1  Calligonum  wongolieum  Turoa  on  Sard  Dunes 

Fig.  2  Haloxylon  Aawtodendron  (X.A.K.)  Bge.  (Chenopodiaceae) 

Fig.  3  Zygcphyllun  Xanthoaylon  Mad.  (Zygophyllaoeae)  Thrives 
on  Sand  Land 

Fig.  U  Piptanthus  Mongolieust  Maxim,  (Leguninosae)  —  The  only 
2v  or green  in  Desert 

Fig.  5  Seeds  of  Mitraria  Tangutorum  Sobr.  (Zygophyllaoeae) 

Fig.  6  Phragmitas  Comunis^Trin.  (Gramineae)  —  A  Feed  for 
Donestio  Animals 

Fig.  7  Apooynum  Kandersordi  Woodson  (Apooynaeeae)  —  An  Indus¬ 
trial  Crop 

Fig.  3  Iris  Snsata  L.  (Lilia case)  Photo  Taken  in  Teng-ko-li 
Desert 

Fig.  9  Ephedra  Predr  a  Prs««al*kii  Stapf,  (Gnetaoeae)  — 

A  Medicinal  Kerb  Grown  on  Desert  Soil 

Fig.  10  Kalidiun  Foliatua  (Pall.)  Mog,  (Chenopodiaoeae) 
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[Names  of  Flanta  in  Latin,  in  alphabetic  order] 


Aekutatfumm  aplmdtrs  ss 
Agricptyllun  armarium  83 
Agrapyrvn  criHalum  63 
A.  mangatieum  til 
Athagf  ptmidoclhagi  67 

Allium  nmgtAicxm  uv 

Ampcloptit  suxniti folia  CD 

/iffU>ry3Nj  ftu (iroaa  80 

Amygdala*  mongoHea  68 
A.  prinneuLala  69 
Anavrolegidium  dasyatochys  83 
Apaeyuum  HmdtrtonU  56 
A.  9*n*tu .«  W 
ArljstHa  adaemoionis  «2 
Armtnbuxi  sibiriea  SO 
Arlamitus  aiutklfolla  70 
A.  eapitlaru  71 
A.  frigida  & 

A .  halodtttdm %  49 

A,  ordortca  49 
A.  i a LmLtidr*  SO 

A.  •pfuuroaaphala  40 

Asparagus  psbie tut  C8  - 

Aitrrcttmnuui  eeutrali -  atieiiaus  OS 
Astragal**  mj  tilotaid**  99 
Atntpfuurit  fmUaetn*  84 
/.  paagsn*  04 
Stattif.  jijjyyMU  9* 

Ihtddltia  tdltrrnfetia  83 
CslamigrafltM  tpigale*  ft} 

Ctlligtmum  eeput-mrJuaaa  71 
C.  avtor#te««4  71 

C.  mongolieuf*  DO 

Ceragam  mierophylla  vtr.  lammbia  to 
C .  tfamtphyila  66 

C.  tiUUfg  8* 

VariiapUri*  mongaliea  Off 
CW./ri,  virgata  71 

CUUtogMis  muUea  83 
C.  «giur>Tv*a  70 
Cl^ncti*  frdileata  ns 
Convolvulus  frulieotus  87 
C<trl*j»«r»UM  paUUii'oryne  63 

cyiwnffatm  jt  lUtetus  ec 

CtmojfifjMifwi  dirorieofiw*  63 
Dasiphora  jjnrvi folia  68 

SlihlnopR  Omelitti  85 
EXjccfrnnj  utijutti/ofia  68 
EpKi’lrx  Prg'u/cltkH  (it 
Partita  cerctoid^a  67 
Glgci-nhiso  K'aUxsit  60 
G.  inflate.  W! 

(rkfTtmvnr-jKia  Prsiwattkii  61 
I! .thizyh-H  .iinraadondi'On  8l 

!L  nphytt iiw  78 

//.  pmtcKtn  72 

lltiigis&rum  }>vmgolirn  i>i  51 
71,  wrujocrmro  6\' 


Nfypopta*  rharnnoidtt  88 
IbtogttOU  aras.hmirlt*  68 
HoMachnt  taangarlca  87 
Wl  r»m/a  58  4 

I.  temiifolia  89 
7iut(a  *at  retold  as  58 

7n>tfp»nt8  mMn4  87 
Kalidium  foHatum  67 
KoreKnia  cctpim  61 
Kothla  prortreta  60 
l.mpodsze  dehurUn  67 
Lyefura  eMnanse  60 
Maikdfi  ratio*  70 
Uyriaaria  dahcric*  67 
Nitre  rf*  tfoioroterlii  S3 
N.  ei&irieo  S3 
N.  fex^utonow  83 

N.  ephaoroearpa  09 
Ox,tr^»l*  aeiphylla  89 

O.  glabra  88 

O.  xMMmoeksria  59 

Pcnaaria  lamia  09 
PoppopXarum  bo r*aft  7C 

P«#M MW  nitfcttcaintm  66 

P*wlMfe<tn  flaccidum  61 

Pmetdamam  rxgidum  «8 

PkragnAto*  eomtmxir  64 

Piptantkue  omuq oliea  t  03 

Papstfua  alba  60 

P,  dtearaifolia  00 
P.  hopoimnit  64 
P.  Sfoutttf  66 

P.  oiuixi  00 
PotaniiAtg  mongoUea  «5 

PnwwMtlilfw  oillota  88 

PttOioKtuni  eorwtfuw  88 
PgaiosUlraa  Mcti/lorum  06 
Stili*  ehaiiophita  04 
S.  flattida  01 

Salaela  eolUm  o#r 
S.  paltitfriae to  71 
3.  paufrlm  85 
5.  JticMori  H 
Saonansra  divorieeia  03 

Sophora  aloyocuroidce  00 

Stelpmlepis  eenti/fora  64 
Stnllaria  gypsophitoide*  US 
SttjAi  g’.areoM.  63 
&*.  gobica  63 
Swaiitei'r.  fa  «*lsn  66 
Ternartu  romotiMfme  01 
Tufrorna  mougoUca  01 
THalistrum  aquarrott sj*»  68 

r.VrwPim*  hineeoleta  PI 
Tonme/otia  tibiriea  07 
Tragus  meenoeus  70 
pumila  69 

Zygopkyllu,  w  xantJlflj'u.’wn  S3 
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EXPERIENCE  Of  PORES  TATI  ON  BY  THE  .MASSES 
FOR  SAND  FIXATION  AT  TENG-IC'O’J  HSIEN, 

ALASKAN  BANNER,  AND  H0-H3I  CORRIDOR 

In  1958  the  desert  survey  team  of  Academia  Sinlca 
made  a  survey  In  the  Inner  Mongolia  Autonomous  Region  and 
the  Ho-hsl  Corridor  in  Kansu  Province.-  The  area  under 
survey  included  Teng-kJou  Hsian  of  the  Pa-yen-oho-erh 
League  in  the  Inner  Mongolia  Autonomous  Region,  tixe.Alashaa 
Banner,  Chung-wai  of  the  Ninghsia  Hui  Autonomous  Region, 
and  Min-ch'in,  Chin- 1' a,  Ohang-i,  Kao-t'&i  and  Tun-huang 
Hslen  of  Kansu  Province.  These  h3ien  and  banners  are 
more  or  less  under  the  threat  of  sand. 

Teng-li’ou  Hsien  is  located  at  a  100  kra-long  gap  be¬ 
tween  the  Lang  Mountain  and  the  Ho-Xan  Mountain.  The 
drifting  sand  from  the  Alashan  plateau  moves  eastward 
through  the  gap,  and  Te?.g-k*ou  Haien  bears  the  brunt. 

Under  the  strong  northwesterly  wind,  the  3and  buries 
farms  and  pastures,  and  leaves  Teng-k'ou  Hsien  only  a 
narrow  strip  of  '.land  5  k.-a  wide  and  208  km  long  free  from 
sand.  At  the  back  of  the  hslen  is  the  Yellow  River; 
in  front  cf  It  is  the  drifting  s.*nd  which  is  incessantly 
advancing.  Along  the  $*8  km  distance  from  San-eheng-kung 
to  Pai-tzu-tl,  there  is  an  endless  chain  of  3and  dunes, 
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which  constitute  the  souroe  of  sand  for  the  hu-pu-ch*! 
desert  in  the  Ilchohao  League.  The  windward  slopes  of  the 
Cho-tzu  (Table)  Mountain  are  fully  covered  by  loess,  but 
there  is  no  accumulation  of  loess  at  all  in  plaoes  shielded 
by  the  Ho -Ian  Mountain.  The  Pao-t  *ou— Lan-ohou  Hallway, 
which  passes  'fang-yuan-tl  on  the  eastern  bank  of  the  Yellow 
River,  is  already  under  the  threat  of  the  drifting  sand* 

The  sand  did  little  damage  to  the  area  in  the  south  of 
Shib-tsul  Mountain  from  Hui-nung  and  P'ing-lo  to  Yiu-ch'uan 
because  of  the  shielding  effect  of  the  Ho-lan  Mountain* 

The  area  is  densely  populated,  and  well  developed  in 
agriculture,  constituting  the  most  prosperous  area  in  the 
Hinghsia  Autonomous  Region.  Prom  Yin-oh'uan  to  the  east 
of  Chung-wei,  there  is  gradually  an  accumulation  of  drift¬ 
ing  sand,  which  has  already  reached  the  Pao-t*  ou-Lan- 
ohcu  Railway.  Prom  Chung-wei  to  Yin-p 'en-shui  is  a  big 
gap  between  the  Ho-lan  Mountain  and  the  Ohing-t’ai  Moun¬ 
tain  of  Kansu  Province.  Through  this  gap  the  T'eng-ko-li 
desert  of  the  Alashan  Banner  extends  southward  until  it 
reaches  the  Kei-shan  Gorges  and  Chung-wei.  At  Sha-po-t’ou, 
which  Is  located  on  the  Yellow  River  terrace,  big  mounds 
of  sand  as  high  as  300  m  above  the  Yellow  River  pour 
into  the  Yellow  River,  forming  numerous  oases  in  the  middle 
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of  the  rlvsr  ohannel  and  causing  ssrious  obstructions  to 
navigation.  The  loots  is  blown  by  wind  to  tbs  windward 
slopes  of  tbs  Obing-t’ai  Mountain.  In  tbs  vloinlty  of 
Ohung-wel,  tho  drifting  sand  has  alrsady  orossod  tbs  Groat 
Wall *  and  roaohod  a  point  loss  than  10  11  from  tho  city. 
Tho  Hsian  History  of  Ohung-wol  said  that  "tho  big  sand 
hill  is  looatod  70  li  wost  of  the  city. *  This  shows  that 
tho  drifting  sand  bad  advanood  oonsldorably  toward  tho 
southeast.  Tho  Pao-t  'ou— Lan-ohou  Railway,  whloh  links 
northwest  China  and  north  China,  must  paaa  through  tho 
desert  because  it  has  to  avoid  tho  earthquake  area  from 
Shui-oh'uan  on  tho  south  bank  of  tha  tsllov  River  to 
Ta-ylng.  This  railway  crosses  tho  T 1 eng-ko -li  desert 
sit  timss,  and  traverses  a  total  of  40  km  in  the  desert, 
tho  longest  seotion  in  the  desert  being  16  km  from 

i 

Oh'ang-liu-shui  to  Tiag-shui-oh’iao.  The  railway  is 
already  built,  but  how  to  stabilise  the  drifting  sand 
along  the  line,  and  how  to  safeguard  the  traffle  oall 
for  oontlaued  study.  The  area  from  Ohung-wei  to  Min- 
oh 'in  is  on  the  outer  perimeter  of  the  T'eng-ko-li  de¬ 
sert.  Min-ch'in  itself  is  surrounded  by  the  T'eng- 
ko-li  desert  In  the  east,  west,  and  south.  Sand  dunes 
are  scattered  in  the  desert.  Por  instance,  sand  dunes 
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Art  located  in  the  north,  west,  and  east  of  Ohin-t'a.  The 
•and  dunes  on  the  left  bank  of  the  Hal  Elver  15  ha  west 
of  Ohang-i  threatens  the  feral  and,  while  sand  dunes  are 
found  in  both  east  and  vest  sides  of  An-hsi.  It  Tun-huang 
sand  dunes  rise  ae  high  as  130  a.  However,  the  distribu¬ 
tion  of  sand  dunes  in  counties  west  of  Mia-oh'in  is  related 
to  river  deltas  and  anoient  river  valleys*  Per  instance, 
at  Kin-oh'ln  there  is  the  Shih-yang  Elver;  at  3hin-t*a 
there  la  the  Hei  Elver.  All  ancient  rivers  and  their 
deltas  have  a  large  amount  of  sedimentary  sand;  henoe 
drifting  sand  is  widely  distributed  in  this  area. 

This  narrow  and  long  atrip  of  land  under  the  jurisdic¬ 
tion  of  Teng-k’ou,and  the  Alaska n  Banner  belong  to  the  dry 
desert  region.  The  principal  factor  that  hinders  the  de¬ 
velopment  of  this  area  is  the  soarolty  of  preoiplt&tlon, 
although  at  Teng-k’ou  Hslea  and  in  the  Nlngheia  Autonoaoue 
Hegion,  the  water  of  the  Yellow  River  may  be  used  for 
irrigation.  The  Ho-hal  Corridor  is  moistened  by  the 
melted  anow  from  the  Oh'i-lien  Mountain  all  year  round. 

At  Ma-oh^ang-ohiag  and  Yuan-ohuang-tsu  (both  located  on 
the  outer  perimeter  of  T‘eng-ko«li  desert),  the  underground 
water  level  Jo  as  deep  as  36-56  n,  but  the  Xooal  people  uee 
the  flood  water  from  the  Ch' 1-lien  Mountain  to  grow 
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Elaeagnus  angustifclta,  end  Papulae  Bimonii  Cure.  The 
former  stands  about  5  m  tali  and  the  latter  6  at  tall.  The 
Shi h-yaag  Elver  flows  from  KU**vei  to  Min-oh'in  where  the 
underground  water  level  ranges  from  1*5  to  5  a  deep,  a 


favorable  factor  for  this  area. 

The  sard  atone  threat  to  the  area  east  of  M3»n-oh,in 
originates  from  tha  Alashaa  Baantr.  located  In  the  hinter- 
land  of  northwestern  China,  the  Alasfcae.  Banner  le  a  part 
of  the  Mongolia  Plateau.  Climatically,  it  Is  greatly 
affected  by  the  Mgh  pressure  of  Mongolia,  and  is  cons* 
teatly  swept  by  the  severe  northwesterly  wind.  Topogre.- 
pU oally,  the  bar&ar  is  shielded  by  the  0hs  la-ling  Rang®, 
the  Tun-pen  Mountain,  and  the  Obtl-iien  (fountain  in  the 
southeast,  and  the  Ilo-lua  Mountain,  in  the  east.  The  moist 


air  from  the  sea  can  hardly  blow  lii*  Sene  a  the  olimate  Is 
er Id,  dry,  and  windy.  At  ?a-yea-hao-t*e  Municipality,  the 

a 

highest  temperature  is  34.6  C,  the  lowest  tempera ttxre  ie 
31.3°  0>  the  precipitation  £3  m  in  1957*  and  th* 

number  of  consecutive  reiny  days  has  never  exceeded  five. 


The  Alashaa  jBaimer  fas  inflicted  by  a  serious  draught  in 
1956  and  195T*  The  emcunt  of  evaporation  in  the  banner 
la  14-39  times  that  «f  precipitation,  while  the  average 
yearly  relative  humidity  is  40  .percent,  the  lowest  being 


10  peroent.  The  northwesterly  wind  Is  tho  predominant 
wind,  and  southeasterly  wind  is  also  frequent*  The  highest 
wind  velocities  are  graded  10-12*  According  to  the  reoordE 
of  Sha-po-t‘ou*  74  sandstorm  days  were  registered  In  1957* 
The  windy  season  is  in  late  spring  or  early  summer  when 
plant s  are  growing.  The  temperature  on  the  sand  surface 
may  reach  as  high  as  74°  0*  Thus  the  plant®  axe  often  hit 
by  arid  wind.  The  loose  sandy  rook  wrhioh  constitutes  the 
major  mother  rook  of  Alaehan  is  very  easily  weathered  in 
suoh  a  olimate.  At  the  same  time,  the  river  and  lacustrine 
alluvial  deposits  are  scores  of  meters  thick.  In  the 
south  of  Alashan,  there  are  no  surface  flows  at  all*  in 
the  north  there  are  many  gobls.  This  accounts  for  the 
fact  that  there  are  200  m  high  sand  dunes  In  the  T*eng- 
ko-11  desert,  and  400  n  high  sand  dunes  in  the  Pa-ohe- 
cfcl-lln  desert.  Under  the  incessant,  effect  of  the  north¬ 
west  wind,  the  desert  is  expanding  southeastward  toward  the 
eastern  half  of  the  Eo-ksl  Corridor. 

Suoh  a  vest  expanse  of  drifting  sand  Is  not  only  the 
result  of  natural  conditions,  but  also  the  result  of  human 
factors  under  the  irrational  scolal  system  in  the  past. 

Originally,  Terg-k'ou  Rsieu  had  a  large  area  of 
Tamarix  ramoaiesima,  and  tho  sund  dunes  there  were  covered 


by  Artemisia  sasololdt  Vi  lid#  Pi pt an thus  mongolious  Max in, 
and  Nitraria  sohobsri.  Hence,  the  sand  donee  moved  slowly. 

Xn  1875.  a  Catholic  ohuroh  was  established  here.  It  reclaimed 
the  land  Indiscriminately,  and  seriously  damaged  the  vege¬ 
tation  covering.  The  leoal  people  used  the  plants  in  the 
desert  as  fuel,  cutting  at  least  30  million  chin  of  Artemi¬ 
sia  a  year#  resulting  in  the  denudation  of  a  50  li  wide 
sand  land,  and  thus  quickening  the  destruction  of  farms, 
pastures,  villages  and  canals  by  tha  drifting  sand. 

Through  generations,  numerous  rows  of  shrubs  were 
planted  in  the  desert  near  Min-oh'uan  to  protect  the  farms 
against  the  enoroaofament  of  sand.  But  during  the  rule  of 
Ma  Ptt-ch’lng  (7456  2975  7230),  his  oohorts  let  the  camels 
graze  indiscriminately  in  the  shrub  area,  and  imposed  a 
"faggot  tax"  on  the  looal  people.  As  a  result,  all  the 
shrubs  grown  over  generations  were  thoroughly  destroyed. 

As  no  timely  and  effective  measures  have  been  taken 
in  the  Alaah&n  pastoral  area,  which  includes  the  T 1  eng- 
ko-li  desert,  a  part  of  the  natural  vegetation  is  still 
in  the  process  of  destruction.  The  reason  for  this  is 
threefold t  (1)  Many  peasants  from  other  haien  go  to 
the  shrub  area  for  fuel.  (2)  The  pastoral  and  mining 
organisations  use  K&loxylon  ammodendroh  as  fuel.  (3)  As 
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a  result  of  exoeasive  grazing,  the  pastures  are  degenerated, 
furthermore,  in  the  50-11  wide  and  20,000  11  long  sand 
area,  encompassing  the  Tu-naa-y&ng  Lake,  Pa-wang-tao, 
Pal-ohu-ll-hal-tzu  and  Shlh-t 1 ou-hal  In  the  Tu-lan-t *al- 
su-mu  of  Alashan  Banner  adjacent  to  Mln-ch'ln  of  Kansu 
province,  all  the  Artemisia  ealsololde,  Saleola  Rlchteri, 
and  Lasiogrostls  splondene  (Trin. )  Kunth  were  all  uprooted 
by  the  peasants  of  Min-eh'in. 

The  destruction  of  the  vegetation  on  the  sand  dunes 
has  brought  about  untold  disasters  to  the  people. 

According  to  a  survey  at  Teng-k'ou  Eslen,  the  drifting 
sand  moves  an  average  of  5*10  m  a  year  from  the  northwest 
to  the  southeast.  During  March  and  May,  the  movement  is 
particularly  fast.  At  Min-oh’in,  the  drifting  sand  is 
estimated  to  move  3  m  a  year.  The  sand  belt  between 
Chu-erh-ko-le-san-han-su-mu  end  Ken-te-erh-tu-su-mu  in 
the  Alashan  Banner  moved  10  11  to  the  east,  10  11  to  the 
west,  and  30  11  forward  in  the  direction  of  southeast  In 
the  last  30  years.  The  desert  20  11  to  the  northeast  of 
Alashan  was  more  than  10  11  away  from  the  Yellow  Hlver 
20  years  ago,  but  now  it  is  only  1  or  2  11  away  from  the 
river  bank. 

Damage  to  farms,  pastures,  irrigation  canals,  and 
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forests  t  it  Tsng-k'ou  Hslen,  1,000  aou  of  farmland  la 
burled  bgr  drifting  eand  every  year,  and  the  crop  yield 
le  reduced  on  50,000  aou-  of  faralaad  oloae  to  the  drift¬ 
ing  sand,  it  I»ung-sheng  Baling,  3,000  aou  of  farmland  was 
burled  during  the  ten  years  before  the  liberation*  Of  the 
150  mou  farmland  at  Sze-pa-wang-te-aou  near  Tang-k’ou, 

145  aou  was  burled  by  drifting  eand  during  the  l&at  10 
years* 

The  Shen-ohla  River  at  Xeng-k'ou  changed  ite  course 
seven  times  in  30  years*  When  the  sand  is  blown  up  by 
the  wind,  the  river  channel  la  filled  up  by  sand*  Count¬ 
less  effort  has  been  spent  for  dredging  the  river  in  the 
years  past*  Traces  of  abandoned  courses  of  small  streams 
are  seen  everywhere. 

The  Lo-tzu-shan-ching  area  In  the  Alashan  Banner  was 
originally  fully  grown  with  Achnatherua  splendens  Ohwl,  but. 
now  it  has  become  a  vast  expanse  of  drifting  sand. 

At  Gha-han-en-t'a-kao-erh  in  the  O-lung-pu-lu-ko-su-mu 
of  the  Alashan  Banner,  there  was  originally  a  20-11  long 
and  15-11  vide  forest  of  Haloxylon  aomodendron,  but  now 
it  has  been  burled  by  sand. 

Damage  to  mankind  and  animals t  Uan-lo-pao  was  a  city 
built  earlier  than  Kin-oh'in,  but  now  it  is  burled  by  sand* 
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Xhrt  20  villages,  2,300  households,  and  2  million  raou  farm- 
laud  at  Oh1 lug-mu -pao  near  tfan-lo-pao  have  been  almost 
entirely  gulped  up  by  sand  In  the  last  two  oenturieej 
only  340  households,  and  3,000  mou  of  farmland  are  left 
at  Heueh-pai-kou  and  Hue -yin -Icon.  She  Hsueh-pal  Ts’un 
originally  had  about  100  households,  but  by  the  time  of 
liberation,  there  were  only  9  households  left,  it  teng- 
k'ou  Helen,  eight  milages  have  been  ruined  by  sand.  It 
is  quite  oommon  that  the  aheep  shelters,  water  wells,  and 
houses  are  burled  by  sand,  and  the  farmers  and  herdsmen 
have  to  move  their  homes  frequently,  for  instanos,  the 
herdsmen  living  in  the  Ba-t * eng-t 1 ao-hai-su-mu  of  the 
Alashan  Banner  had  to  move  about  once  every  ten  years* 

1  big  wind  on  the  9th  day  of  the  third  lunar  month  In 
1937  Plus  a  cold  wave  caused  a  village  in  the  Alashan 
Banner  to  lose  100  head  of  oat tie.  In  some  places,  the 
local  people  live  in  poorly  built  houses.  When  the  wind 
comes,  Band  gets  Into  pots  and  pans,  and  even  rloe  bowls. 
Houses  may  be  barricaded  by  sand  over  night.  It  is  very 
frequent  that  travelers,  herdsmen,  and  animals  lose 
their  direction  in  a  Band  storm  and  die  in  the  desert. 

Damage  to  communications:  About  30  years  ago,  buses 
can  go  from  Shlh-tsui-ah&n  to  Ean-sheng-kung  on  the 
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fao-t 'ou— Yin-oh’uan  Highway,  but  now  this  section  ie 
blocked  by  3-5  a  high  sand  dunes  la  four  places  totaling 
25  kra.  The  highway  from  Ya-pu-lai  salt  lake  to  So-so-men 
was  open  to  tr&ffio  in  1956,  but  now  it  is  blocked  by 
drifting  sand,  which  has  advaaoed  10  meters. 

Damage  to  industry  and  mining t  Ihe  lC-li  long  salt 
1 aka  in  the  Ou-luag -pu -In -k  o  -  au -mu  la  the  Alashan  Banner 
was  good  for  salt  gathering  30  years  ago,  but  now  It  1b 
entirely  buried  by  sand.  Bren  the  famous  Ya-pu-lai  salt 
lake  is  half  covered  with  15-50  cm  of  drifting  sand. 

After  the  liberation,  thanks  to  the  concern  of  the 
Party  and  the  diligent  effort  on  the  part  of  the  masses 
under  the  direction  of  the  Party,  many  sand  fixation  mea¬ 
sures,  such  as  forestation,  “sealing  the  3and  and  raising 
the  grass, ,f  and  the  erection  of  wind  walls,  were  put 
into  effect  during  the  last  nine  years.  Hot  only  re¬ 
markable  achievements  were  mads,  but  valuable  experiences 
were  accumulated. 

Mln-oh’in  Helen  adopted  the  three-step  principle 
— “contrcl-trsatment-utillzation. "  On  the  ,asie  of  the 
experiences  of  the  masses  that  "an  inch  of  grass  can 
shield  a  whole  city  from  a  big  wind, "  the  hslen  started 
sand  control  with  the  restoration  of  the  forests.  During 


the  last  nine  years,  the  heien  planted  1,240,000  mou  of 
trees,  raised  3,530,000  mou  of  grass,  levelled  4,77 6  mou 
of  sand  dunes,  and  erected  3,000  11  of  wind  walls*  On  the 
average,  each  household  has  30  mou  of  forest.  In  addition, 
it  reclaimed  230,000  mou  of  farmland,  which  increased 
food  production  by  85  million  chin,  with  per-mou  yield 
increased  from  90  chin  in  1949  to  223  ohin  in  1957*  Al¬ 
though  the  increase  of  food  production  ie  inseparable  from 
the  adoption  of  various  agro- technological  measures, 
forestatlon  is  one  of  the  principal  factors  that  made 
the  food  production  increase  possible*  As  a  result  of  the 
growth  of  protective  forests,  the  river  embankments  are 
sxrengthened,  and  a  large  amount  of  water  o&n  be  used  to 
Irrigate  an  estimated  360,000  mou  of  farmland.  Prior  to 
the  liberation,  the  irrigation  canals  should  be  repaired 
three  times  a  year'  at  a  cost  cf  640,000  worker-days,  and 
6,660,000  chin  of  grass.  Mow  the  canals  are  repaired 
only  once  a  year  at  the  coat  of  170,000  worker-days  and 
230,000  chin  of  grass,  saving  470,000  worker-days  and 
6,400,000  chin  of  grase*  In  the  past,  it  used  to  take 
72  hours  for  the  water  to  flow  through  the  irrigation 
canals  to  the  farmland  of  the  Ksueh-pai  rural  commune,  and 
each  irrigation  took  48  hours.  But  now,  it  takes  only 


24  hours  for  the  water  to  reach  the  commune,  and  eaoh 
Irrigation  takes  only  24  hours.  Ths  firewood  produosd 
by  tht  ntvly  built  for tats  oan  last  a  ytar  for  2,370 
parsons.  Tht  tiabsr  produosd  by  Topulus  diversifolla 
and  Uatagnus  angustifolia  oan  alrsady  bo  used  for  bouts 
construction.  Ths  grass  produosd  saoh  ytar  oan  fssd  1,300 
head  of  lives  to  ok.  Ths  yearly  production  of  green  manure 
mads  of.  Sophora  alopteuroidta  totals  600,000  ohin.  Ths 
Kao-lai-wang  commune  planted  16.6  oou  of  grape,  33*3  mou 
of  apple,  16  mou  of  apricot,  and  9  mou  of  peaoh. 

'  It  Teng-k'ou,  ths  Party  ssorstariss  personally  take 
part  in  sand  control  work.  Ths  people  are  mobilised  to 
make  wind  walls,  to  "stal  ths  sand  and  raiss  ths  grass, N 
and  to  build  forests  on  ths  basis  of  ths  szpsrisnos 
that  "sand  likes  wind  and  aridity,  and  fsars  water,  grass, 
and  trees. "  In  eight  years,  ths  masses  built  54,000  mou 
of  forest  (190  11  long  and  50  m  vide),  which  furnishes 
protection  to  50,000  mou  of  farmland  (the  farmland  under 
production  may  be  expanded  to  100,000  mou).  The  crop 
yield  per  unit  area  has  been  increased  from  70-90  ohin 
during  the  pre-liberation  years  to  270  ohin*  The  trees 
planted  at  Teng-k'ou  in  1953  are  now  5-7  m  high,  with 
an  average  circumference  of  1-13  om.  The  five-year  old 
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Elaeagnns  angustifolia  can  now  boar  fruits.  The  trimming* 
and  faed  grass  gathered  from  thj t  deeerts  total  9  million 
chin,  which  can  be  used  at  the  spring  feed  for  the  live¬ 
stock. 

The  eight-year  struggle  waged  by  the  20.000  people 
of  Teng-k'ou  has  resulted  in  the  elimination  of  sand  dunes, 
and  of  the  burial  of  farmlands  and  oaaala  by  sand.  The 
people  no  longer  heve  to  move  frequently,  nor  do  the 
highways  have  to  re-route  from  time  to  time. 

At  Mln-oh'in  and  Teng-k’ou,  the  passive  measures  of 
sand  prevention  have  ohanged  to  aotlve  measures  of  sand 
fixation. 

The  sand  fixation  and  forast&tion  work  of  Min-ch’in 
and  Teng-k’ou  has  not  only  won  recognition  in  the  provinco 
and  the  whole  country,  but  also  won  the  unanimous  praise 
of  Soviet  experts. 

X.  Sand  Fixation  nc-3  Foreetatlon 

The  most  economic  method  of  sand  prevention  and 
fixation  is  to  cover  the  sand  land  with  herbal  and  woody 
plants.  Such  a  vegetation  covering  can  not  only  prevent 
the  sand  land  from  weathering,  but  can  change  the  loose 
sand  into  fertile  soil  in  the  sense  that  the  withered 


branch**  and  fallen  l*ar*a  oan  increase  th*  organ!*  matter 
la  th*  sand  and  ohang*  th*  physical  and  ohmloal  prop sr- 
tlse  of  th*  Band* 

1*  Sand  prevention  forests*  Zn  th*  boundary  region 
batmen  th*  desert*  and  oases,  protective  forest*  oan 
Intercept  the  sand*  for  instance,  Tsng-k’ou  fislsn  built 
a  15*  ha  long  and  50  a  vide  forest  in  1951  along  the 
outer  rim  of  the  drifting  sand  from  San-sheng-kung  to  B so¬ 
ps,  and  stabilised  90,000  aou  of  drifting  sand,  the 
method  is  to  Irrigate  the  low  lying  land  between  the  sand 
dunes  first,  and  then  plant  tha  cuttings  or  sew  th*  seeds* 
The  plants  ars  1  a  apart  fron  each  other,  and  the  rows  art 
also  1  m  apart  from  eaoh  other*  On  saline  lands,  Tanarlx 
ohinenala  and  flaeagnus  angtstlfolla  ars  planted.  On  eand 
lands  whsrs  moisture  is  plentiful,  willow  and  Hasagnus 
angusti folia  are  planted.  The  five-year  old  KLasagnus 
sngustlfolla  is  already  5-7  »  high,  with  circumference 
measuring  10-13  om.  Zt  oan  already  bear  fruit,  and  its 
timber  can  be  used  for  house  construction*  Then  more  trees 
are  planted  on  the  lowlylng  lands  between  the  sand  dunes 
and  behind  the  forests,  1  5  km  wide  belt  on  the  outer 
perimeter  of  the  the  drifting  sand  is  ueed  to  plant  grass. 
In  this  way,  a  total  of  50,000  mou  of  farmland  is  proteotsd 
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from  the  enoroaohment  of  sand,  and  the  wheat  field  on  suoh 
farmlands  1b  inoreaeed  from  the  pre-liberation  70.-90  ohln 
per  mou  to  270  ohln  per  mou  In  1957* 


Legend 

A.  5~km  "sand  sealing M  area  B.  50  m 

0*  Farmland 

At  Teng-k'ou,  the  trees  are  not  trimmed  during  the 
first  two  years,  and  the  trees  in  the  oth-iOth  rows  ere 
not  trimmed  at  all  In  order  not  to  reduo e  their  wind 
prevention  effect. 

2.  Plant  woody  trees  on  the  lowland  between  the  sand 
dunes.  Willow  trees  are  planted  on  lowlands  between 


1*2  a  hig h  ereeeent  sand  dim*  ohaine  near  Lung-kung  Ink* 
in  Chung -we i.  The  tree*  art  1  a  apart  from  eaoh  other*  and 
the  rove  are  also  1  a  apart  from  eaoh  other.  The  Populue 
elaonii  Oarr.  plotted  during  1952*1953  are  now  6  a  high# 
and  aeaeure  7*10  o«  la  oirouaferenoe.  The  willow  trees 
stand  3  m  high*  and  aeaeure  3*3  on  in  oiroumferenoe.  During 
the  last  six  years*  the  sand  dunes  moved  5-3  a  —  approxi¬ 
mately  the  distance  between  two  eand  dimes.  This  year 
trees  are  widely  planted  on  weathered  lowlands  between 
the  sand  dunee. 

By  this  method  of  forestation,  adventitious  roots  are 
obtained  when  the  tree  branohee  are  buried  by  sand  on  the 
lowland  between,  the  eand  dunes.  But  ae  Boon  as  the  sand 
moves  away*  the  adventitious  roots  are  exposed  and  finally 
the  plant  Itself  diet.  This  phenomenon  is  seen  at  the 
Sparrow  Hat  in  Kin-oh'in.  As  to  the  seedlings  planted 
at  the  base  of  the  sand  dunes ,  they  often  die  because  of  the 
exposure  of  their  roots  when  the  30  cm  thick  sand  is 
blown  away  by  wind  from  March  to  July.  In  the  natural 
Bopulus  dlveraifolia  Sohronk  forest  in  the  feng-ko-li 
desert,  there  is  a  7  a  thick  layer  of  sand,  which  even 
covers  up  many  big  trace.  This  explains  that  the  trees 
have  a  poor  effect  in  send  fixation,  and  are  in  danger 
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of  being  burled.  Suppose  we  wait  till  the  sand  dunes  move 
forward,  tad  then  plant  the  trees  oa  th»  ground  between 
the  tend  dune a,  the  following  defeota  will  show*  (1)  Be¬ 
fore  the  forest  is  stabilised,  the  sand  dunes  oontlnue  to 
move  forward,  and  the  trees  are  still  in  danger  of  being 
buried.  (2)  It  takes  too  long  to  wait  till  the  sand  dunes 
move  forward.  (3)  The  sell  on  the  ground  between  the  sand 
dunes  are  usually  hardened,  unfavorable  for  forestation. 
Therefore,  woody  trees  should  be  planted  together  with 
shrubs  and  grass.  If  the  sand  condition  is  .bad,  more  shrubs 
should  bs  planted;  if  the  sand  condition  is  good,  more 
woody  trees  should  be  planted. 


^eyead 

A.  Year  1952  B.  Year  1958 

3»  Para  protection  forests.  The  building  of 
farm  protection  forests  is  an  advanced  measure  of  sand 
fixation  and  wind  prevention.  According  to  the  original 
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design  of  a  surrey  teem  of  the  Ministry  of  Forestry,  the 
mein  forest  bolt  was  to  be  17*20  a  vide  with  rove  1.5  a 
apart*  But  in  conformity  with  the  suggestions  of  the 
masses,  the  forest  belt  through  the  farmland  was  revised 
to  10-12  m  wide,  the  dletanoe  between  the  rove  was  changed 
to  1  a,  but  still  9-11  rove  were  planted,  in  this  way, 
the  originally  designed  number  of  trees  was  maintained, 
and  the  forest  belts  occupied  only  902  rcou  of  farmland 
as  compared  with  1,641  mou  of  farmland  envisaged  in  the 
original  plan.  The  distance  between  the  main  belts  is 
400  m,  while  that  between  the  subsidiary  belts  is  1,500 
m. 

The  arrangement  of  the  species  of  trees  at  Rsueh-pal 
Esls&g  is  as  follows* 

Siaeagnus  sagustt folia  (3,  a.)  —  E.  a.  —  1*  a.  — 
Populus  simculi  (j?«  s»)  —  S*  a.  —  P,  »*  *—  E.  »*  — 
v,  s.  *.*  E.  a.  —  ®.  a.  —  E«  a* 

la  the  space  between  the  trees  1-3  rows  of  acy  bean, 
lucerne,  cotton,  end  vegetables  are  planted.  (At  Tang- 
”<c!ou  Eaten  half  of  the  space  between  the  trees  is  used  to 
*row  red  beans,  green  beans,  or  black  beans.)  At  Hstieh- 
pal  Helang  and  San -lei  Heiang,  yearly  dividend*  are  paid 
te  peasants  who  contribute  their  labor  to  build  the  forests. 
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Eaoh  mou  of  forest  requires  an  average  of  4.5  worker-days 
a  year.  Fart  of  tha  forest  has  been  watered  1-2  tines 
after  it  was  pleated.  Special  personnel  has  been  assigned 
to  protect  the  forest. 

Kin -ah’ in  Helen  ie  ready  to  extend  the  forest  belt 
into  the  sand  in  the  north.  For  expanding  the  farming  area, 
reclamation  Is  preceded  by  foreetation. 

lUn-eh'ln  Hsian  was  correct  in  revising  the  original 
plan  approved  by  the  Ministry  of  Forestry.  Zt  has  saved 
a  lot  of  farmland  without  reducing  the  effect  of  wind  and 
sand  oontrol.  At  Hsuah-pai  Hsiang,  four  hinds  of  crops 
— soy  bean,  luoeme,  linseed,  and  wheat-- 'are  planted  on 
200  mou  of  forest  land.  She  soy  bean  harvest  is  the 
best,  about  200  chin  per  mou.  Although  there  was  no 
harvest  for  luoeme  during  the  first  year,  it  grew  as 
tall  as  30  om,  and  97  percent  of  the  seedlings  survived. 

The  wheat  harvest  is  comparable  to  that  on  regular  farm¬ 
lands,  but  wheat  affeots  the  growth  of  trees,  and  only 
80  percent  of  the  seedlings  otua  survive. 

The  Hsueh-pai  Hsiang  calculated  that  if  two  rows  of 
orops  are  planted  between  the  trees  during  the  first 
year,  the  h&rveet  Is  as  good  as  that  on  regular  farmlands. 
During  the  second  year,  only  one  row  of  crops  can  be 
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planted,  and  the  harvest  la  not  aa  good  as  that  of  the 
first  rear.  During  the  third  year,  no  orop  oan  be  planted 
in  the  forest.  But  at  this  tine,  the  forest  Itself  can 
yield  2,000  ohln  of  firewood  per  mou,  each  mou  of  Elaeagnua 
angustlfolla  oan  yield  42  yuan  worth  of  fruits  (eaoh  mou 
of  wheat  oan  yield  only  300  ohln  of  wheat  whloh  oan  be 
sold  for  only  around  30  yuan).  Thus  the  yield  from  the 
forest  makes  up  the  losses  of  ths  second  year.  As  the 
years  go  by  and  when  the  trees  grow  bigger,  the  forest 
will  bring  more  income* 

SLaeagnus  angustlfolla  is  not  as  big  as  fopulus 
simonll.  The  latter  should  bs  used  as  the  principal  tres 
in  the  forest  belt.  However,  there  are  eight  rows  of 
Elaeagnua  angustlfolla  and  only  three  rows  of  Populus 
simonll.  Evidently,  Insufficient  consideration  was 
given  in  this  respect  during  the  forest  building.  Quite 
obviously,  Populus  sinoull  should  b®  increased,  and 
Elaeagnus  angustlfolla  should  be  decreased.  First  of 
all,  the  State-operated  nurseries  should 
nurse  less  Elaeagnus  angustlfolla  seedlings,  and  at  the 
same  time  nurse  mere  Populus  simonll  seedlings. 
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As  mentioned  above,  Elaeagnus  angustifolia  is  planted 
together  with  Populus  simonii  at  !Tsueh-pai  Hsiang.  At 
Kin-oh’ia  and  Teng-fc * ou,  there  are  four  types  of  forests* 
(1)  Pure  Elaeagnus  angustifolia  forests*  (2)  forests  with 
Elaeagnus  anguetifolia  and  elm;  (3)  forests  with  Elaeagnue 
angustifolia  and  willow  mixed  in  ease  rows;  and  (4)  forests 
with  Elaeagnus  angustifolia  planted  In  alternate  rows. 

The  pure  Elaeagnus  angustifolia  forest  grows  well  at 
Teng-k'ou  Hsien,  but  the  same  forest  on  the  Su-wu  Mountain 
at  i^in-oh'in  has  been  entirely  destroyed  by  ineects  (one 
species  of  such  insects  is  Aphis  mall.  Eabr.).  The  pure 
Elaeagnus  angustifolia  forest  planted  in  1951,  no*  at  an 
average  height  of  3  n»  la  not  growing  very  well,  and  all 
the  old  trees  fail  to  bear  fruit  because  of  pestilence 
caused  by  insects.  (Failure  to  cultivate  and  weed  ie  also 
s  reason  that  accounts  for  the  poor  condition  of  the 
Elaeagnus  angustifolia  forest.) 

The  result  of  mixing  Elaeagnus  angustifolia  and  elm 
io  also  not  satisfactory  because  the  former  grows  fact 
during  its  early  stage,  while  the  latter  grows  slow,  in 
addition,  both  species  are  easily  destroyed  by  Alpfeis  mall, 
Pabr.,  and  cross  breeding  between  the  two  cannot  alleviate 
the  insect  pestilence.  On  the  contrary,  the  inseot  on 
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one  nay  easily  spread  to  the  other* 

In  the  forests  with  Elaeagnue  angusti folia  and  willow 
mixed  together,  the  willow  trees,  although  big  and  tall, 
grow  here  and  there,  end  cannot  form  a  contiguous  forest* 
Thus  the  effectiveness  in  sand  and  wind  control  is  not 
Improved  at  all. 

In  places  where  Blseagnus  angustifelia  and  willow 
trees  are  planted  in  alternate  rows,  the  willow  trees 
are  taller  than  Elaeagnus  angustl folia.  According  to 
comrades  at  Teng-k'ou,  this  is  the  best  type  for  sand  and 
wind  control. 

4.  Foreet&tlon  cm  pebble  river  flats.  In  the  past 
it  was  inconceivable  to  build  a  forest  on  rlrerbede  full 
of  pebble.  But  in  1556,  Wu-wei  built  a  forest  on.  pebble 
flats  by  the  side  of  a  river,  and  another  on  an  abandoned 
riverbed  full  of  pebbles  in  the  northwestern  comer  of 
the  oity.  Both  forests  are  growing  wall. 

The  method  of  planting  trees  on  pebble  Hats  is  as 
follows:  First,  dig  ditches  5  sbifc  eh*ih  deep  said  2.5 
ehlh  oh’ih  wide.  The  seedlings  are  then  planted  in  the 
ditch  3  ahih  oh'lh  apart.  The  distance  between  the 
ditehee  is  4  shih  eh‘lh*  The  ditch  is  then  covered  by 
fertile  soil  around  the  seedlings*  On  top  of  the  fertile 
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soil  is  ft  layer  o f  sieved  fine  sand,  in  riverbeds  with 


running  water,  trees  ere  planted  on  dry  pebble  flats. 

Eighty  peroent  of  the  Klaeagnus  angustifolia  planted  on  the 
pebble  flat  in  the  northwestern  comer  of  the  oity  survi¬ 
ved,  and  they  are  now  3  a  high* 

5*  Forestation  by  using  flood  water.  At  Ma-ohaag- 
ching  and  Tuan-chuang-tsu  on  the  outer  perimeter  of 
T'ang-ko-li  desert,  the  underground  water  le  at  26-56 
a  deep,  and  cannot  be  used*  At  the  same  time,  the  preci¬ 
pitation  is  only  100  wm  a  yaar.  Tha  flood  water  from  the 
Ch'l-lien  Mountain  const! tutas  a  good  water  supply  for 
forestation  and  vegetable  gardening  purposes.  The  looal 
people  dig  the land  2-3  shlh  oh’ih  deep,  and  then  ohannel 
the  flood  water  from  the  Oh fl -lien  Mountain  to  the  sunken 
area  for  planting  trees  and  vegetables.  The  Populus 
alnonll  so  planted  is  now  6  m  liigh,  and  the  Elaeagnus 
angusti folia  ie  5  a  high. 

In  tha  vicinity  of  Ta-ohlng,  the  masses  plant  their 
trees  in  ~he  ditches  along  the  highways.  Unfortunately, 
they  piled  the  earth  in  a  windward  area.  As  the  earth 
vaa  blowr.  cock  to  tha  ditches,  all  the  tree  seedlings 
were  burled  and  killed.  In  the  Ta-ching  area,  the 
roll  consists  of  diluvial  deposits,  and  trees  oan  grow 
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normally  even  at  a  depth  of  2-3  shlh  oh'ih  from  the  ground. 
But  In  northern  Kansu,  the  rate  cf  survival  of  tree  seed* 
lings  Id  very  low. 


IX.  “Sealing  the  Sand  end  Raising  the  Grass'1 
The  so-called  “sealing  the  sand  aad  raising  the  grass" 
is  to  stabilize  sand  dunes  by  recovering  the  original 
vegetation  and  raising  grass  on  such  dunes.  This  method 
is  used  at  1'iin-o.h'in,  Chln-r. *a,  Ts'ao-hu,  and  feng-k'ou* 

A  long  time  ago,  Min-ch'ln  Helen  planted  rows  and 
rows  of  plants  along  the  outer  perineter  of  the  desert  to 
protect  the  farms  from  sand  and  wind.  But  during  the  rule 
of  the  feudalist  warlords,  the  plants  were  cut  down  as 
fuel,  and  the  drifting  sand  gradually  moved  southward. 

By  tie  time  cf  liberation,  only  200,000  mou  of  grass  was 
left.  After  the  liberation,  the  Party  immediately  pro¬ 
posed  to  restore  and  enlarge  the  vegetation  area.  In 
eight  years,  the  area  has  reached  2  million  mou.  The 
largest  vegetation  area  at  Ta-pa  in  Hln-ch’in  is  30  11 
long  arid  20  li  wide.  The  Ksueh-pai  Hsiang  at  Min -eh* In 
originally  had  a  5  li  long  vegetation  area,  but  by  the 
time  of  liberation,  the  area  had  dwindled  to  1  li  long 
and  0.3  11  wide,  often  restoration  and  expansion,  the 
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vegetation  area  la  now  20*11  long  and  10-li  wide.  Zn  the 
area,  Populua  dlverslfolla  and  Slaeagnua  angustifolia  are 
planted* 

The  Kao-lai-waag  agricultural  commune  at  Kin-ch'in 
built  a  forest  of  Tamarix  raaosiesiaa  Idb.  In  1956,  1,300 
carts  of  tree  branches  were  gathered,  and  these  branches 
were  used  to  butress  the  walls  o f  145  water  wells.  The 
commune  also  gathered  360  oarts  of  GUyoyrrhiza  uralensis 
whloh  were  used  as  one  month's  feed  for  130  sheep,  180 
oarts  of  Sophora  alopeouroldes  whloh  were  used  as  a  ferti¬ 
lizer  for  250  mou  of  farmland,  and  500  oarts  of  Corleper- 
mum  patelliforme  which  were  used  as  fuel  for  150  persons. 

Proa  S'an-sheng-kung  to  Sze-pa  (a  distance  of  150  li) 
in  Teng-k'ou  Helen,  the  area  selected  for  "sealing  the 
sand  and  raising  the  grass"  totals  525,000  mou,  among 
which  360,000  mou  of  drifting  sand  has  been  either  stabi¬ 
lized  or  seml-etabllized.  The  Hsi-cha  commune  "sealed" 
3,000  mou  of  drifting  sand  in  less  than  three  years. 

Since  1952,  the  commune  has  gathered  250,000  ohln  of 
hay  to  feed  its  domestic  animals. 

Is  to  the  formulation  of  concrete  methods  of  "sealing 
the  sand  and  raising  the  grass,  “  a  sand  prevention  and 
forest  protection  committee  la  organized  in  each  heiang. 
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Each  comma*  is  responsible  for  the  protection  of  a  sec¬ 
tion  of  the  forest  or*  bush;  apeoial  guards  are  posted 
to  watch  that  no  livestock  Is  gracing  in  the  vegetation 
area  without  permission;  a  Sand  Prevention  and  Forest 
Protection  Convention  is  written;  and  a  penalty  and  award 
system  is  established.  At  I eng-  fc * ou  Hsien,  each  production 
brigade  appoints  a  forest  guard,  end  five  households  to 
inspect  the  forests  by  turn.  >Jh.en  the  livestock  is  put 
to  gras*,  it  is  always  accompanied  by  a  herdsman.  The 
Eoin-fa  commune  at  Teng-k'ou  Hsien  organized  seven  forest 
protection  groups  to  watch  the  livestock.  t  The  august  I 
commune  at  lien-plng  Hsiang  in  Mln-eh‘ia  details  one  of 
its  members  to  inspect-  the  foreet  every  day. 

The  main  purpose  cf  sealing  the  sand  and  raising  the 
grass  is  to  solve  chs  fuel  problem.  Teng-k’ou  Hsien 
organized  the  masses  to  build  13  boats  for  shipping 
ooal.  >*ia-oh,in  made  a  fixed  schedule  for  gathering  weed 
from  the  lakes.  Under  the  leadership  of  the  ehu  and. 
haiang  authorities,  the  masses  are  permitted  to  dig  a 
limited  amount  of  Giy oyrrhl za  uralensle  in  places  where 
the  threat  of  sand  is  not  too  serious.  Since  these  mea¬ 
sures  were  taken  alter  giving  full  consideration  to 


people’s  immediate  as  veil  as  long-range  Interests, 


they  are 


voluntarily  accepted  by  the  people. 

The  forests  at  Teag-k'ou  are  often  destroyed  because 
of  the  fact  that  the  hsien  ie  a  melting  pot  of 
racial  croups,  and  the  faot  that  agriculture  is  mixed  with 
animal  husbandry.  The  halen  has  called  more  than  15 
meetings  with  a  view  to  eliminating  the  racial,  differences 
between  the  Mongols,  the  Hans,  and  the  Buis,  and  to  pro¬ 
moting  cooperation  for  the  protection  of  forests.  As  a 
result,  the  Mongol  hersmen  help  the  Han  farmers  solve 
the  fodder  shortage  problem  by  permitting  the  latter *e 
livestock  graze  on  the  steppes.  At  the  same  time,  the 
government  grants  loans  to  the  Mongols  for  digging  water 
wells,  and  Yin-chJuan  supplies  Teng-k’ou  with  e  large 
amount  of  firewood  and  seeds. 

The  San~iel  Hsiang  of  i'&n-ch  *  in  Fsien  has  the  strongest 
forest  protection  organization.  It  has  a  forest  produc¬ 
tion  and  constz'uotion  committee,  headed  by  the  chief  of 
the  *c  slang.  In  addition,  there  is  one  full-time  forest 
cadre.  The  commune  has  a  forest  section  under  which  there 
is  a  30-50  member  forest  production  team  responsible  for 
the  verdancy  work*  The  team  is  headed  by  a  chief  and  a 
deputy  chief.  The  dutlet  of  the  te&a  are  as  follows: 


(1)  Verdancy  work; 

(a)  Management  of  seedling  nurseries,  and  the  gather- 
lag  of  tree  seeds; 

(3)  Protection  of  young  trots;  and 

(4)  01  Ting  publicity  to  forest  polloies,  1  taming 
forestry  technology,  and  offering  technological  guidance* 

When  the  forestation  work  is  heavy,  the  farmers  help 
th&  forest  workers,  and  then  the  farm  work  Is  heavy,  the 
forest  workers  help  the  farmers.  4.  unified  method  of  count¬ 
ing  the  labor  points  la  devised  for  both  farmers  and 
forest  workers.  The  forest  guard  Is  given  an  extra 
0.5  labor  point  a  day  so  that  he  oen  be  on  his  post  all 
year  round. 


XXX*  Sand  Fixation  Sy  Planting  Orass 

»  : 

Per  quickening  the  stabilization  of  sand,  grass  seeds 
art*  sowed  manually  aftsr  the  rain  'in  places  where  natural 
seeding  is  difficult.  Euring  the  rainy  season,  Artemisia 
salsoloide  can  germinate  in  two  or  three  days.  Since 
the  seeds  are  often  blown  away  from  the  sand  dunes  to 
lower  places,  it  is  neoeasary  to  sow  the  seeds  several 
tines  and  over  a  number  of  years  before  the  sand  dimes  are 
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fully  oovared  by  vegetation.  The  seeds  may  be  either 
broadcast,  or  sowed  along  the  ditches* 

Sowing  along  the  ditohes.  When  the  sand  is  fully 
moistened  by  rain  water,  the  seede  are  sowed  in  ditohes 
1  a  vide  and  2  m  apart.  The  sowing  team  consists  of  three 
persons.  One  person  digs  the  ditoh,  the  second  person 
puts  the  seeds  in  the  ditoh,  and  the  third  person  oovers 
the  ditoh  with  soil.  One  ohin  of  Artemisia  salsoloide 
seeds  Is  used  for  each  mou.  The  ditohes  are  perpendicular 
to  the  direction  of  the  predominant  wind  so  that  the 
plant  will  have  the  maximum  effect  of  preventing  the  wind 
when  It  grows  up. 

Broadoasting.  The  seeds  are  evenly  sowed  on  the 
sand  dunes.  After  bread casting,  we  may  either  let  the 
sheep  tramp  on  the  sand  dunes,  or  rake  the  eurfaoe  of  the 
dune  so  that  the  seeds  will  go  into  the  sand.  At  MLn- 
ch‘ln,  Artemisia  salsoloide  can  grow  to  a  height  of  30 
cm  In  the  gaice  year  it  is  sowed. 

Soring  of  Kltraria  sohotori  and  planting  the  slips. 

In  the  moist  sandy  area,  the  entire  fruit  of  Kitrarla 
ee'hoberi  may  be  used  ae  the  coed.  If  the  seeds  of  Hitra- 
r:Ui  schoberi  are  to  be  sewed  next  spring,  they  oust  be 
soaked  in  warm  water  for  72  hours,  and  then  preserved  in  a 
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42  ox  deep  pit  before  the  tiwo  of  Moving*  Kh*n  the  seeds 
show  sign  of  germination,  sow  than  after  the  spring  t having 
and  cover  them  with  3  cm  of  soil. 

Planting  the  slips*  Bury  the  cuttings  from  one  or 
two  year  old  plants  ia  early  spring  or  during  the  rainy 
season',  new  plants  will  grow  out  of  the  cuttings. 

IT*  Erection  of  Wind  Walla 

At  Kia-oh'in  the  northwesterly  wind  is  most  frequent, 
and  the  desert  shifts  southeastward*  Shore  are  two  types 
of  wind  walls i  one  is  dead  and  the  other  is  lire.  The 
so-called  dead  wind  walls  are  mechanical  wind  screens 
which  will  be  discussed  in  the  next,  section.  The  so-called 
live  wind  walls  refer  to  the  Sallx  cheilophylla  Schaeid 
forests.  Such  forests  are  usually  4-3  a  wide  and  their 
length  depends  upon  the  length  of  the  drifting  Band.  After 
a  number  of  yoa re,  the  Sallx  cheilophylla  will  grow  to  a 
;».ht  of  2-3  hi,  and  will  be  able  to  stop  the  advance  of 
the  drifting  &and. 


?.  Mechanical  Sand  Screens 
?h*  local  people  of.11  the  mechanical  sand  screen 


dead  wind  wall*  The  idea  is  to  put  different  kinds  of 
obstacles  on  the  sand  dunes  to  slow  down,  the  speed  of  wind* 
The  sand  screens  made  of  different  kinds  of  materials  can 
last  only  two  or  three  years.  It  Is  therefore  necessary 
to  change  dead  sand  screens  to  live  sand  screens* 

1.  Square  lattice  type  sand  screens.  In  1957  the 
Hallway  Sand  Control  Exp erlmental  Station  at  Sha-po-t ’ou 
in  Chung -we 1  used  the  square  lattice  type  sand  screens 
on  both  sides  of  the  railway.  The  etrav  screen  is  made 
in  the  following  way:  first,  the  straw  or  hay  it  laid 
flat  on  the  ground  in  squares  measuring  1  X  1  m,  or  2  X  2  m» 
Then  use  an  iron  pick  to  thrust  the  middle  of  the  grass 
into  the  sand,  resulting  in  the  erection  of  both  ends  of 
the  straw  to  a  height  of  10-20  cm.  Then  grass  or  trees 
are  planted  In  the  spaoe  among  the  squares.  It  Is  pre¬ 
ferable  that  the  trees  or  grass  are  planted  cn  the  windside 
of  the  space*  The  top  of  the  sand  dune  is  too  high,  and 
cannot  be  used  to  plant  the  grass.  During  the  initial 
stage,  one-third  of  the  sand  dune  near  the  peak  is 
left  open,  to  be  levelled  off  by  the  wind.  During  the 
seoond  stage,  trees  are  planted.  la  the  case  of  woody 
trees,  10-15  cm  of  the  seedling  should  be  left  above 
the  ground  and  45  cm  buried  in  the  sand.  In  the  case  of 


slips,  1-2  ca  should  be  left  above  the  ground  and  no  less 
than  35  cm  should  be  burled  in  the  send.  Generally,  an 
ordinary  plot  is  used  for  planting  the  seedlings,  and  a 
Kuo-lieh-so-fu  plofc  is  used  to  plant  the  slips  or  outtings. 


[Available  photo  is  not  suitable  for  reproduction] 


Square  Lattice  Type  Sand  Screen  By  The 
Side  of  the  Fao-t*ou  Lan-ohou 
Railway  at  Shm-po-t’ou,  Chung- 
wei  Hslen 


At  Chuag-vel,  300  ahlh  chin  of  straw  is  used  per  mou 
to  make  a  2  r  2  m  square  lattioe  sand  screen. 

In  1958,  Chung-wei  built  two  railway  protection  sand 
screens:  one  is  100  m  wide  and  the  other  is  100  m  wide. 

The  100  &  wide  1  x  1  a  lattice  sand  screen  was  built  all 
over  the  sand  dunes,  while  the  200  m  wide  1  x  2  m  rectangu¬ 
lar  lattioe  sand  soreen  was  built  up  to  two-thirds  of  the 
height  of  the  send  dunes. 
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0  Trees  X  x  1.33  m 
A  Sb.ruXy  1  i  0.5  a* 

X  Seal-shrubs  0.5  x  0.5  m 

According  to  the  suggestion  of  Soviet  expert  Professor 
Petrov,  It  is  better  to  erect  sanct  screen®  before  foresta- 
tion  because  the  sand  screens  can  be  built  at  any  time  of 
the  year. 

Square  lattice  typo  sand  soreeu  built  at  Min-ch’ln. 
First  erect,  a  row  of  sand  screen  on  top  of  the  sand  dunes 
with  bundles  (about  15  cm  In  diameter)  of  faggot  and 
straw  perpendicular  to  the  predominant  Kind  so  as  to  stop 
the  movement  of  aand  dune  tops.  On  the  windward  elope 
of  the  sand  dune,  rcwe  of  wind  walls  re  erected  perpen¬ 
dicular  to  the  direction  of  the  predominant  wind  at  a 
distance  of  1.3-2  m  from  sach  other.  At  the  star. a  time, 
rows  of  wind  walls  are  also  on  the  windward  slopes 


along  the  direction  of  the  wind  at  a  distance  of  7*10  m 
apart  from  each  other  to  form  a  reotangular  network.  Then 
Artemisia  salsoloide  and  Agriophyllum  arenarlum  are  planted 
on  both  windward  and  leeward  slopes.  The  square  lattloe 
sand  screen  used  at  Min-ch'in  Is  baeioally  the  sa^e  as 
the  lattloe  sand  screen  built  by  the  Railway  Sand  Control 
Experimental  Station  at  Chung-wei,  exoept  that  the  top  of 
the  sand  dune  is  not  levelled  off,  because  the  moisture 
condition  at  Min-ch'in  is  not  so  good  as  that  at  Chung-wei. 

lattice  type  sand  eoreen  used  at  An-hsl.  This  type 
of  sand  screen  la  basically  similar  to  the  square  lattloe 
type  sand  screen  of  Min-oh'ln,  except  that  It  does  not  haws 
a  row  on  the  top  of  the  sand  dune.  Furthermore,  the 
soreens  erected  at  the  two  tips  of  the  orescent  art  per¬ 
pendicular  to  the  direotlon  of  the  wind  caused  by  the  looal 
terrain  so  as  to  obtain  the  maximum  effeot  of  sand  and  wind 
oontrol.  The  sand  screen  is  made  of  branches  of 
Eitraria  achoberi.  Within  the  lattice,  clay  bricks  are 
used  to  cover  the  sand. 


2.  Horizontal  sand  eoreena*.  Altar  the  seedlings 
are  planted  In  areas  under  strong  aeollan  effect,  the 
seedlings  are  oovered  by  wheat  stalks  or  hay  for  protec¬ 
tion*  About  7,500  shih  ohln  of  wheat  stalks  or  hay  Is 
needed  for  each  mou  of  asadllngs. 

3»  Vertical  sand  screws.  the  vertical  sand  screens 
are  used  at  Sha-po-t’ou  of  Ohung-vel.  Such  sand  screens  are 
made  of  Aohnatherum  splendene  mate,  or  bamboo  mats,  or 
phragmltes  communis  mats  nailed  to  wooden  frames  2  m  vide 
and  1  m  high.  The  frames  are  ereoted  on  the  ridge  of  the 
send  duns  at  a  120°  angle  with  etch  other.  The  frame  may 
be  lifted  higher  when  the  sand  la  accumulated  to  a  certain 
height.  This  type  of  sand  soreen  oaa  last  £-3  years,  and 
the  ooat  of  making  a  wooden  frame  is  10  yuan. 

Generally,  the  masses  use  willow  strips,  Aohnatherum 
splendene,  and  Artemisia  salsololde  to  build  aim  high 
screen  along  the  ridge  of  the  sand  dune. 

On- thaleavard  side  of  this  type  of  sand  screen,  the 
sand  piles  up  higher  and  higher  As  a  result,  the  screens 
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r.ust  be  strengthened  every  year.  On  account  of  this  rea¬ 
son,  it  can  be  used  only  temporarily  along  railways  and 
highways. 


[Available  photo  is  not  suitable  for  reproduction] 


Vertical  Sand  Screens  Ly  the  Side 
of  the  Pao-t*ou~~Lan-chau  Hallway 
at  Sbs-pc-t’ou,  Citung-wel 


259 


4.  Multi -rov  belt-shaped  horiaontal  sand  screen. 

On  the  windward  slopes,  bandit b  of  Artemisia  salsoloide, 
Nitrarla  sohoberi,  and  Achnathenun  splendens  branohee  art 
planted  in  rows  on  the  sand  dunta  with  60  on  above  the 
ground  and  30  om  In  the  sand*  She  rows  art  parallel 
to  each  other  at  a  distance  of  3-5  a*  About  100  shlh  chin 
of  material  ie  needed  to  build  i  3s  long  and  15-25  cm 
thick  screen  of  this  type* 


5*  Mng  shaped  send  screens.  On  round  or  oval  sand 
dunes,  sand  screens  made  of  Arteai3ia  salsoloide,  Hitrarla 
eohofceri,  and  Achnatherua  splendens  bundles  are  erected 
along  the  contour  lines  of  the  sand  dune.  Ehe  base  of 
the  upper  ring  should  be  at,  the  sane  level  with  the  top 
of  the  lower  ring  so  that  the  sand  particles  between  the 
rings  will  not  be  blown  up  by  the  wind,  m  screen  is 
erected  at  the  top  of  the  dune,  and  the  peak  is  expected 
to  level  off  by  itself. 


5.  A- shaped  sand  eoreens.  This  type  of  sand  aoretn 
is  used  generally  for  low,  round  or  oval  sand  dunes,  and 
the  materials'  used  are  the  same  as  the  foregoing  types. 

First  of  all.  ereot  a  basic  wind  wall  from  bottom  up  through 
the  middle  of  the  dune. with  bundles  of  the  same  materials 
used  for  other  types  of  sand  sorseas,  with  eaoh  bundle 
measuring  10-20  cm  in  diameter.  Then  insert  the  bundles 
at  an  angle  perpendicular  to  the  base  line  on  both  sides 
after  the  pattern  of  a  feather.  The  wind  walla  are  1  m 
apart  from  eaoh  other. 


7.  Sand  prevention  walls. 


VI.  Covering  Sand  Dunes 

Utilizing  the  erosion-resistant  property  of  soli,  the 
people  in  Ho-hsi  use  olay  to  cover  isolated  sand  dunes  that 
threaten  the  safety  of  villages. 

1.  Cover  the  sand  with  wet  soil.  In  using  the  wet 
soil  to  cover  the  sand  dunes,  the  people,  in  Min-oh'ln  and 
Ohia-t'a  u.Ee  two  different  methods.  The  method  used  at 
Hin-oh’in  is  as  follows i 

(1)  First  rake  the  peak  of  the  sand  dune  in  order  to 
reduce  the  height  and  the  gradient  of  the  dune. 

(a)  G-ather  loam,  which  contains  less  than  20  percent 
of  sand,  in  thevioinity  of  the  sand  dunes.  If  the  loam  is 
too  dry,  wot  It  with  water.  After  the  loam  gets  drier, 
spread  It  over  the  sand  dune  from  the  top  down.  The  loam 
layer  is  about  12  cm  thick,  and  it  may  he  made  thioker  in 
places  where  the  ’.find  is  strong. 
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(3)  Then  the  seeds  of  Artemisia  aalaoloide  ere  spread 
over  the  sand  dune. 

(4)  Finally  a  few  rows  of  trees  ere  planted  around 
the  sand  dunes  in  order  to  stabilise  them  permanently. 
Sometimes  ditches  are  dug  around  the  sand  dunes.  When  the 
seeds  of  shrubs  or  herbs  are  carried  by  the  wind  to  the 
ditches,  a  natural  vegetation  covering  is  formed  by  itself 
after  the  rain. 

By  using  this  method,  Min-oh'ln  has  covered  more  than 
200  sand  dunes,  totaling  1,911  mou  in  area,  and  protected 
a  large  area  of  farmland  and  many  villages. 


At.  Gh.ln-t 1  a  Ksiien,  the  method  is  to  mix  clay  with 
water  and  chopped  straw,  and  then  smear  the  mixture  over 
the  sand  dune  to  a  thioJcness  of  9-12  om.  After  it.  is  dry, 
it  forms  u  hard,  shining  crust,  on  vhioh  no  vegetation  can 
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By  using  this  method,  Ohin-t ' a  has  oovered  8,417  not* 
of  sand  dunes,  and  protaotad  25,064  aou  of  farmland,  31 
irrigation  canals,  and  34  houses  during  tha  last  eight 
ye are. 

The  method  used  in  Min-oh'in  oaa  eventually  attain  tha 
purpose  of  sand  fixation  because  shrubs  and  trees  are 
planted  on  the  sand  dunes  aftsr  they  are  oovered  by  vet 
soil*  It  is  evidently  a  batter  method  than  that  used  at 
Chln-t’a.  But  the  olimatio  conditions  in  tha  two  plaoes 
are  different.  Ohin-t* a  has  an  average  annual  precipita¬ 
tion  of  only  38  mm,  while  Kin- oh1  In  has  113  mm.  At  Min¬ 
ch*  In,  vet  sand  le  found  10-20  om  under  the  sand  dunes, 
but  at  Ohin-t' a  vet  sand  Is  found  1-2  a  under  the  sand 
dunes,  these  conditions  prevent  Ohin-t’a  from  employing 
the  method  of  Min-oh’in. 

Tha  method  of  covering  the  sand  dunes  with  vet  soil 
can  achieve  fast  results,  and  can  stop  the  movement  of 
sand  dunes  completely.  However,  Professor  Petrov  pointed 
out  the  following  shortcomings  of  this  method:  (1)  It 
is  too  oostly.  At  Min-oh'in,  each  square  meter  of  sand 
dune  requires  one  oart  of  soil,  end  each  aou  of  sand  duns 
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requires  100  work  days*  (2)  After  the  send  dunes  are 
oovered  by  soil,  the  moisture  condition  of  sand  dunes 
becomes  worse  because  the  dry  sand  layer  at  the  top  is 
thickened  to  40  cm  as  compared  with  the  original  16  am. 

As  a  result,  Artemisia  aaleoloide  oam  grow  only  at  the 
lover  part  of  the  sand  dunes  and  the  upper  part  remains 
nude.  (3)  Thia  method  lr  applio&ble  only  for  isolated 
sand  dunea  and  only  in  plaoes  where  olay  is  available. 

(4)  The  benefit  le  limited.  (5)  The  soil  coating  oan  be 
very  easily  washed  away  by  rain.  (6)  The  sand  dunes 
covered  by  soil  should  be  constantly  vatohed  and  repaired. 
Hence  Professor  Petrov  suggested  that  in  the  neighborhood 
of  population  centers,  square  lattice  type  eand  screens 
be  used  for  oreaoent  sand  dunes  instead  of  oovering  the 
sand  dunes  with  wet  soil.  His  suggestion  is  introduced 
as  follows  3 


2$3 
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Remarks:  Skis  plan  Is  applicable  to  sand  dunes 
on  alluvial  sediments,  under  which  the  under¬ 
ground  water  level  Is  high,  and  the  under¬ 
ground  water  Is  fresh,  not  'or  slightly)  min¬ 
eralized. 

SifcBtafl 

O  Populus  simonii  O&rr. 

X  Apricot. 

£  Elaeagnue  anguetifolia  L. 

;;  Artemisia  ealeoloide 

#  Haloxylon  amuiodendron 

*~X  ?.  m 

The  above  figure  shows  the  vertical  section  of  a 

crescent  ok&pad  sand  dune.  The  area  marked  1936  Indicates 

the  area  where  the  sand  screens  are  erected  and  the  trees 
are  planted  during  the  first  year.  The  area  marked  1959 
indicated  the  area  where  the  sand  screens  are  erected  and 
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trees  are  planted  during  the  sscond  jnir  after  the  peak 
ef  the  sand  dune  la  levelled  off.  At  first,  manual  labor 
la  used  to  ereot  the  sand  soreans.  Later  on,  the  sand 
oontrol  work  is  taken  over  by  the  vegetation  on  the  sand 
dune,  Ths  symbols  in  the  squares  of  the  above  figure 
indicate  the  different  species  of  trees.  While  Achnatheram 
aplendene  nay  be  used  to  moke  the  sand  eareens,  apricot 
and  Populu s  eimonii  may  ba  planted  at  the  lower  part  of 
the  sand  dune* 

2.  Cover  the  sand  by  clay  bricks,  first  cover  the 
eurfaoe  of  sand  dunes  with  olay  bricks  made  of  clay 
brought  do m  by  flood  to  the  neighborhood  of  sand  dunes. 
Then  use  wet  soil  to  seal  the  gaps  between  the  bricks. 
Instead  of  using  clay  bricks,  a  special  kind  of  brick 
called  %ang-mie»H  is  used  to  cover  the  send  dunes.  The 
"kang-wlen*  is  made  in  the  following  way t  first,  put  a 
thia  1  sy**r  of  soil  mixed  with  straw  in  a  3~?  cm  thick- 
wooden  box-.  Above  the  mixture  put  some  chopped  branches, 
and  then  pour  a  layer  of  mud  over  the  branches. 

Thus  a  tret*  branch  reinforced  elsy  brisk  is  made. 


3*  Cover  title  sand  with  straw  mate.  Use  ready-made 
straw  mats  to  cover  the  sand,  with  the  edges  of  the  mats 
buried  in  the  a  and  so  that  they  will  not  be  blown  away 
by  the  wind. 


4.  Cover  the  caud  with  pebbles.  By  the  side  of  road¬ 
beds  of  railways  and  highways,  where  pebbles  are  available 
use  peoblasto  oover  sand  dunes,  it  the  same  time, 
pebbles os/n  raiutoroe  the  roadbeds.  In  the  oase  of  highways, 
as  the  asphalt  road  surface  is  smooth,  little  sand  will 
accumulate  on  the  road. 


7LI.  Irrigate  the  Insert 

In  places  where  Irrigation,  facilities  are  available, 
the  sand  may  bo  irrigated  aooording  to  plan.  In  Ko-hsi, 


nCd 
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for  example,  the  useless  winter  water  in  the  canals  may 
be  channeled  to  the  desert  to  help  the  germination  of 
shrub  or  tree  seeds  blown  to  the  desert  by  wind.  At  the 
same  time,  water  helps  the  coagulation  of  sand  particles. 

In  addition*  the  irrigation  water  from  the  river  contains 
a  large  amount  of  fine  silt.  After  the  water  seeps  down, 

&  coat  of  silt  and  clay  is  left  over  the  sand,  and  such  a 
coat  will  help  the  germination  of  seeds. 

The  results  of  irrigating  the  desert  at  Sheng-ti-wan 
in  Hai-t'ou  Hsiang,  Chin-t*a  Hsian  in  November  1953  were 
as  follows i  (1)  On  sand  dunes  which  originally  had 
no  Tamariz  ramoslssima,  a  large  amount  of  Tamariz  ramosiesiaa 
seedlings  appeared.  On  the  average,  there  wore  141  plants 
of  Tamariz  ramoslssiaa  per  square  meter.  (2)  In  areas 
where  there  had  been  no  grass,  a  large  amount  of  grass 
appeared.  (3)  Seoause  of  the  growth  of  plants  and  the 
stabilization  of  sand  dimes,  38>*S8  mou  of  farmland 
of  200  households  at  5heng-ti-van  became  free  from  the 
threat  of  sand,  the  dredging  of  irrigation  canals  was 
reduced  from  four  times  in  195*  to  twice  in  1956,  the 
production  of  hay  was  increased  three  times,  and  the  22,500 
chin  of  Typha  minima  (Punic.)  Hoppe  seedlings  gathered 
in  1956  brought  an  additional  inoome  of  1,300  yuan. 
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The  experience  of  pronoting  the  natural  multiplication 
of  Tamar lx  ramoslsalua  by  irrigation  at  Hsi-t’ou  Hsiang, 
Ohin-t ' a  Helen,  ie  as  follows:  (1)  In  plaoea  where  rain 
is  soaroe  but  irrigation  faollltles  are  available,  graae  or 
•hrub  seeds  mixed  in  fertile  soil  may  be  sowed  in  July  or 
August^  then  rake  the  ground  with  willow  branches  before 
Irrigation.  (2)  In  plaoes  where  the  annual  precipitation 
is  about  100  mra,  seeds  may  be  sowed  on  the  leeward  elopes 
of  sand  dunes,  or  on  the  banks  of  oanale,  and  then  irrigate 
the  forest  area  frequently  during  the  next  two  years. 

(3)  In  places  where  preoipltatlon  is  above  300  mm  a  year, 
Tamarix  ramoslsslma  may  be  planted  at  the  middle  or  lower 
parte  of  the  windward  elopes  of  sand  dunes.  (4)  To  help 
the  germination  of  seeds,  it  is  only  neoessary  to  irrigate 
once.  If  the  seeds  fail  to  germinate,  another  irrigation 
is  oalled  for.  (5)  Seedlings  which  grow  too  close  to  one 
another  should  be  separated,  and  transplanted  to  irrigated 
sand  flats.  After  the  transplantation,  the  sand  flats 
are  irrigated  onoe  again. 

This  method  is  hot  generally  feasible  beoause  of  the 
lack  of  source  of  water.  Furthermore,  if  irrigation  water 
is  available,  it  is  better  and  more  profitable  to  grow 
woov-y  trees  than  shrubs  or  herbal  plants. 
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71X1*  Agrotechnological  Experience  In 
Sand  fixation  and  lorestatlon 

(1)  it  Teng-k’ou  Hal  an*  treta  are  planted  1  » 

apart  from  each  other*  and  the  distance  between  rows 
la  1*5  m»  The  ground  la  plowed  5*6  times  in  order  to 
avoid  aeollan  erosion. 

(2)  In  plaoea  where  Irrigation  is  feasible,  the  de¬ 
serts  are  irrigated  in  July  or  August*  and  then  the  land 
is  plowed  in  order  to  turn  the  weeds  into  the  sand  and 
at  the  same  time  reduce  the  salinity* 

(3}  At  ieng-lc’ou  Hsian,  when  two-year-old  cuttings 
are  used  for  foreatation.  the  cuttings  are  hammered  Into 
the  sand  with  a  wooden  hammer  wrapped  with  rubber.  The 
cuttings  should  go  deep  and  straight  into  the  sand  with  & 
short  section  left  above  the  ground,  and  the  sand  should 
be  pressed  compact  around  the  newly  planted  cuttings. 

(4)  The  foreatatlon  time  should  be  in  early  spring 
or  late  fall.  Seedling®  should  be  planted  in  spring,  and 
cuttings  should  be  planted  in  fall. 

(5)  According  to  the  experience  of  Teng-k'ou  Helen, 
which  has  a  population  of  only  20,000  and  built  308  11 
forest  Is.  seven  years,  efforts  should  be  concentrated 
on  building  forests  in.  one  area,  because  scattered 


and  small  forests  here  and  there  hare  little  effect  in 
sand  oontrol  in  such  a  sparsely  populated  region  under  the 
serious  threat  of  sand. 

(6)  in  swamps  or  on  river  sand  flats,  willow  should 
be  planted.  At  Chung-vei,  91.82  percent  of  the  trees 
planted  survived.  On  fertile  clayey  soil,  elm  trees 
should  be  planted*  On  dry  and  slightly  aalinized  soil 
Elaeagnus  anguetifolia  should  be  planted*  and  on  heavily 
aalinized  soil,  Taoarix  ramosissima  should  be  planted.  On 
mobile  sand  dunes,  the  rate  of  survival  of  Artemisia 
salsoloide  is  92.51  peroent.  Haloxylon  aamodendron 
should  be  planted  on  dry,  high,  and  inclined  sandy  areas. 
At  Kin-ch'ln,  the  rate  of  survival  of  Populus  simonii 
planted  in  1953  was  31.50  peroent,  and  about  5-22  new 
branches  on  each  plant  partly  withered.  This  shove 
that  Populus  simonii  cannot  stand  the  heat  of  sand.  Also 
at  Mln-oh’in,  the  rate  of  survival  of  the  seedlings  of 
E.1  a tii a. gnu 8  an^ustifolia  was  50.85  percent,  and  each  plant 
had  5-20  new  branches.  The  rate  of  survival  of  Salix 
cheilophylla  slips  was  8  percent,  and  eaoh  plant  had  3-9 
new  branches;  that  of  Tamarix  chinenals  was  3*3  peroent’; 
that  of  sophora  japonioa  was  13*3  peroent;  and  that  of 
elm  was  7  percent.  The  average  rate  of  survival  of  trees 
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planted  in  the  fall  of  1957  and  the  spring  of  1958  on 
oreaoent-ehaped  sand  dunes  va§  82.55  percent,  while  the 
average  rate  of  survival  of  trees  planted  along  the  cres¬ 
cent  sand  dune  chains  by  the  side  of  lakes  was  92.81 
percent.  The  average  of  the  two  was  84.08  peroent. 

(7)  Concerning  the  proportion  between  the  woody  trees 
and  shrubs,  the  sand  fixation  forest  at  Chung-wei,  for 
example,  consists  of  one-third  of  woody  trees,  one-third 
of  shrubs,  and  one-third  of  semi-shrubs.  The  density 
Is  one  woody  tree  per  square  meter,  two  plants  of 
shrub  per  square  meter,  and  four  plants  of  semi-shrub 
per  square  meter.  The  trees  include  Populus  simonli, 
Elaea-gnus  angnetifclla,  Amcrpha  Xruticosa,  Salix  flavtda, 
Kedysarum  aongolicum,  and  Artemiala  salsoloide.  In  1957, 
on  the  basis  of  the  suggestion  of  Professor  Petrov,  the 
proportion  was  changed  to  50  percent  of  woody  trees,  25 
percent  of  onrufcs,  and  25  percent  of  semi-shrubs.  At  the 
same  time,  the  density  was  changed  to  one  woody  tree 
every  two  square  meter,  one  plant  of  shrub  per  square  me¬ 
ter,  •  ana  two  plants  of  semi-shrub  per  square  meter.  As 
to  the  species  of  trees.  Professor  Petrov  suggested  that 
Halo xylan  amino  d  end  ron,  Tamurix  ehiaensis,  and  Car&gana 


miorophylla  should  be  inoreased.  The  forest  built  in  the 
fall  of  1957  and  the  spring  of  1958  was  built  ao cording  to 
Professor  Petrov* s  suggestions. 


mm  «« 


A  ^oody  trees  1  x  2  m 
0  Shrub  1  x  1  m 
X  Semi-shrub  1  x  0.5  m 
•HWh  Straw  wall 

In  the  above  figure,  I  indicates  the  low  area  in  the 
desert,  II  indicates  the  elevated  area  in  the  desert, 
and  III  indicates  the  "falling  sand  elope."  Area  I  can 
be  afforested  immediately.  Area  II  may  be  afforested 
during  the  second  stage  when  the  elevated  area  is  levelled 
off  by  "straw  walls."  ho  tree  is  planted  in  area  III 
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because  tbs  sand  is  too  thick,  and  tbs  gradient  is  too 
great.  In  area  I,  the  seotion  close  to  area  III  has  more 
moisture  than  the  section  olose  to  the  top  of  the  sand 
dune.  Hence  area  I  is  divided  into  la  and  lb.  The 
arrangement  of  trees  in  the  two  sub-areas  is  as  follows  * 
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A.  Type  of  area  where  the  trees 
or  shrubs  are  planted 

B.  Speoles  of  plants 

G.  Distance  between  plants  and 
distance  between  rows  (m) 

1.  Populus  slmonll 

2.  Hedysarum  sooparium 

3.  Salix  flavida  Skv.  et  Chang 

4.  H&loxylon  ammodendron  (X.  A.  1-1.)  3ge. 

5.  Artemisia  salsoloide,  Willd. 

6.  Alaeagnus  angustlfolia  L. 
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Tnmarix  chineneis 


8.  Salix  flavida  Skv.  at  Chang 
9*  Haloxylon  aamodsndron  (X.  ▲.  M» )  Bge. 

10.  Artemisia  ealsoloide,  Wllld. 

The  elevated  area  in  the  right  and  left  are  too  high 
and  have  a  thick  accumulation  of  sand,  and  therefore  cannot 
be  used  to  plant  trees  during  the  first  stage.  A  straw 
wall  is  erected  around  the  area  where  no  trees  can  be 
planted  so  that  it  may  be  used  for  forestation  daring  the 
second  stage  when  it  is  levelled  off  by  wind.  The  strew 
v/all  is  made  of  rice  stalks  or  hay.  First  lay  down  the 
rioe  stalks  on  the  ground.  Then  us#  a  pick  to  thrust  the 
middle  of  the  stalk  into  the  sand  so  that  the  two  ends 
will  stand  up.  Then  tramp  on  the  sand  around  the  stalks 
bo  that  they  will  stand  erect.  After  the  straw  wall  is 
built,  cover  the  area  with  grass. 

The  foreBt  built  at  Ohung-wei  in  195®  was  designed 
by  Soviet  expert  Comrade  Ah-fu-ning.  It  consists  of  50 
percent  of  shrub  and  50  percent  of  semi-shrub.  The  density 
is  one  plant  of  shrub  per  square  meter,  and  2  plants  of 
semi-shrub  per  square  meter.  The  plant*  used  are 
Caragana  microphylla  var.  tomentosa,  Calligonum  mongoll- 
cum  Turcz,  and  Caragana  mlorophylluo. 
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The  problem  of  the  ratio  between  the  woody  trees  and 
the  shrubs,  and  the  problem  of  the  density  of  plants  call 
for  further  study  and  experimentation. 

(8)  Fo restation  with  outtings.  Aocording  to  the 
experlenoe  of  Esueh-pai  Hsiang  in  Min-oh'in  Hsian,  the 
average  rate  of  survival  of  the  outtings  of  poplar, 
willow,  and  Elaeagnus  angurfcifolia  is  97  percent.  Th* 
new  plants  are  60  cm  high,  and  the  diameters  of  their 
roots  are  around  1.14  era. 

(9)  Deep  planting.  The  character! sties  of  sandy 
lands  are  the  lack  of  water  and  the  presence  of  a  thick 
layer  of  sand.  At  Sha-po-t 'ou,  for  instance,  the  sand 
va3  30  cn  thick  in  1937.  In  order  to  attain  a  high  rat© 
of  survival  of  the  plants,  Ohung-vel  has  adopted  the 
following  measures;  1)  The  holes  for  the  seedlings  must 
be  50  cm  deep.  2)  Outtings  must  be  soaked  in  water 
before  planting.  3)  Vet  sand  must  be  used  to  cover  the 
holes  after  the  seedlings  or  cuttings  ere  planted,  them 
tramp  around  the  seedling**  to  make  the  ground  compact. 

(10)  Forestation  with  short  outtings.  The  experience 
of  Shut-yuan  Hsiang,  Tung-oh'ahg  Helen,  shows  that  when 
long  cuttings  are  used,  the  rate  **f  survival  was  only 
42.3  percent,  but  when  short  outtings  are  used  (with  15  cm 
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above  the  ground),  the  rate  of  survival  was  92  percent* 

The  long  cuttings  are  undesirable  because  of  the  follow¬ 
ing  reasons: 

1)  The  long  cuttings  are  5-6  oh*ih  long,  while  the 
short  cuttings  are  2-3  ch*ih  long.  If  the  long  cuttings 
are  chopped  Into  two,  they  nay  be  used  to  afforest  twice 
as  big  an  area  as  would  have  been  if  long  cuttings  were 
used. 

2)  Ir  the  case  of  long  outtings,  the  above-ground 
portion  is  long,  and  sways  too  much  in  the  wind*  In  addi¬ 
tion,  as  the  long  cutting  evaporates*  a  larger  amount  of 
water,  its  root;  system  has  a  slower  development.  In 

the  case  of  the  short  cuttings,  there  is  none  of  these 
undesirable  phenomena.  Hence  the  one-year-old  plant 
grown  out  of  short  cuttings  nay  reach  a  maximum  height  of 
2  hs  while  the  one-year-old  plant  grown  out  of  long  cut¬ 
tings  caai  reach  a  maximum  height  of  only  $0  cm. 

(11)  in  both  Fo-hsi  and  T* eng-lco-li  deasrt,  the 
sallnizeci  area,  especially  by  the  lake  side,  has  a  plenti¬ 
ful  supply  of  water.  Hence  a  large  track  of  laud  on  the 
shores  of  lakes  in  the  T'eng-ro-11  desert  was  afforested 
in  the  spring  of  195^  but  a  large  number  of  the  seedlings 
died  because  no  proper  measure c  were  token  to  reduce  the 
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salinity.  Hoover,  in  the  Ho-hai  Corridor,  the  lalce  shorts 
were  first  paved  with  sand  before  forestatlon.  Is  a  re¬ 
sult,  the  rate  of  survival  of  the  seedlings  was  high*  On 
the  shores  of  the  Pa-y*n-nor  (Pa-yen  Lake)  and  the  Ping 
Lake  in  the  Alashan  Banner,  there  are  five  different  rates 
of  survival  for  seedlings j 

Bate  of  Survival 


1)  On  slightly  salintsed  soil  28# 

2)  On  heavily  eallnised  soil  17# 

3)  On  soil  with  white  saline 

spots  7# 

4)  la  plaoes  covered  with 

aeolian  sand  60# 

5)  On  sand  dunes  grown  with  60# 

Kitrarla  sohoberi 


To  build  forests  on  lake  shores  with  saline  crusts, 

i 

we  auet  first  dig  the  pits,  and  expose  them  for  2-3  days. 
Then  plant  the  seedlings  or  outtinge  in  the  pits  and  fill 
the  pits  with  fertile  soil.  Finally,  the  soil  is  covered 
with  sand  and  rocfce  in  order  to  prevent  the  rise  of  saline. 
If  saline  crust  appears  in  the  forest  area,  wash  the  ground 
with  water,  or  get  rid  of  the  oruet  by  sweeping. 

On  lake  shores  with  saline  cruets,  the  soil  should  be 
turned  or  made  loose  after  rain  or  watering  in  order  to 
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prevent  the  rotting  of  the  roots.  She  shrubs  should  not 
be  watered  In  summer.  As  a  result  of  applying  these  .methods, 
the  rate  of  survival  of  the  trees  planted  by  the  tax  bureau 
at  Ohiu-ch'uau  reached  99  percent.  On  the  west  $an«pf ing¬ 
le*  ou  saline  flat  in  Min-oh’la  Haien,  85  peroent  of  the 
trees  planted  and  managed  in  the  same  way  survived. 

(12)  At  Cha-ban-pu-io -ko  in  the  Alashan  Banner,  the 
massas  let  the  elm  end  Slaaagaua  angustifolia  grow  without 
weeding,  because  the  weods  serve  to  protect  young 
plants  from  wind,  eand,  and  hot  sunshine.  According  to  a 
survey  made  in  August  1958*  the  seedlings  entirely  sur¬ 
rounded  by  weeds  were  we ah  and  email,  while  those  half- 
surrounded  by  the  weeds  were  tall  and  strong.  Aa  com¬ 
pared  with  the  seedlings  not  surrounded  by  any  weed  at 
all,  the  eeedllngc  under  the  protection  of  weeds:  definitely 
grow  better.  The  rate  of  survival  of  aim  trees 
planted  on  the  open  ground  In  front  cf  the  Shuaag-hei 
Mountain  in  the  T’eag-Xo-li  desert  was  only  40  peroent. 
while  that  of  elm  trees  planted  together  with  millet  was 
72  percent.  This  shows  that  fax*.  crops,  especially 
leguminous  crops,  can  serve  as  a  live  screen  to  protect 
the  forest.  At  San-p’lng^k'ou,  .Uln-eh'in,  the  space 


between  the  rows  of  trees  oi*  sfcrube  has  been  widened  to 
5  a  for  the  cultivation  of  farm  crops.  !fea  coapatltioa 
between  fora station  and  farming  is  thus  avoided  ae  far 
as  land  utilisation.  i«  concerned. 


(13)  Experience  of  nursing  the  seedlings  of  Alaeagnus 
ttgustifolis*  Heat  widely  found  in  the  area  under  survey, 
Jlaaagaua  angnstlfoHa  la  adaptable  to  any  place*  The 
t  la  bay  used  for  houses  at.  3aui-p*ing~]tpou,  J&a-oh’ia,  50 
yenre  ago  1b  still  &»  strong  as  new*  Although  the  timber 
of  $l*eagttu3  aaguatlfolia  is  not  straight,,  it  ean  be  used 


to  ib  she  furniture.  It  a  tender  branches  and  leaves  are 
the  ti*st  feeds  for  sheep*  In  195b,  Teng-k'ou  trimmed  a 
large  usou&t  of  tranches  and  lta/*s  from  the  Blaeagnuo 
auguatifoiia.  trees.  and  sent  It.  to  the  pastoral  are®  as 
aa  over-winter  fodd-sr  for  the  ejtis&ls*  With  high  reels- 
tano«  agsiaat  aridity*  and  salinity,  ft  gvevs  fast  «ad 
oen  quiofcly  bilag  income  to  the  peasanta.  When  It  is 
blocking,,  the  whole  forest  email.?  fragrant.  Henou  it 
is  m&t  veincMud  by  the  wtssas*  in  Ho-bsi,  all  the 
seedlings  oultiv&i.od  by  the  n*  ;nmi4.fis  are  vhilving* 
la  1953.  the  seedlings  nursed  at  Mi:i*efe‘i»  bad  to  *#t«y 
two  ysare  In  t.ue  nur»eri#e  before  they  can  be  txans- 
pla:atad,  the  field  «•*  tuly  1,803  seedlings  per  s*cu»  wad 
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the  cost  per  seedling  was  0.065  yuan*  in  1953.  the  seed* 
lings  were  kept  in  the  nurseries  for  one  year,  the  yield 
was  increased  tc  30,000  seedling®  per  mou,  and  the  cost 
was  reduced  to  0.0049  yuan.  In  1956,  the  per  mou  produc¬ 
tion  was  increased  to  a  maximum  of  40,000  seedlings,  and 
the  cost  was  brought  down  to  0.0025  yuan  per  seedling. 

The  sand  fixation  forest  at  Ohung-vei  created  a  record  of 
producing  76,000  seedlings  per  mou.  A  survey  made  at  a 
nursery  at  San-p ' lng-k * ou,  Kin-ch'in,  in  August  1956  shoved 
that  an  average  of  200  needling*  grow  on  each  square  meter. 
It  is  estimated  that  the  highest  yield  will  reach  100,000 
seedlings  per  mou.  This  shows  that  the  technology  of 
nursing  the  klaeagnus  angustifolia  seedlings  is  steadily 
improving.  The  experience  '-f  Elaeagnus  angustifolia 
seedling  nursing  may  be  summarized  as  follows} 

1)  ''.Level  the  ground  and  cover  the  saline  with  soil." 
This  is  an  experience  acquired  by  the  San-p * ing-k 1  ou  nurse 
at  Min-oh’ln.  The  so-called  "level  the  ground"  is  to  level 
off  the  high  land,  and  raise  the  lowland  until  the  whole 
area  le  level,  and  to  scrap  the  saline  oruat.  The 
reclaimed  land  is  not  used  until  the  next  year.  If  a 
piece  of  land  is  reclaimed  in  spring,  it  will  be  "cultiva¬ 
ted  in  spring,  exposed  to  sunshine  in  summer,  plowed  in 
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autumn,  irrigated  in  winter,  and  raked  in  the  next  spring" 
before  the  seeds  are  sowed.  In  other  words,  before  a  pieoe 
of  reclaimed  land  is  put  into  production,  it  will  be  culti¬ 
vated,  plowed,  end  raked  five  to  seven  times.  It  the  Teng- 
oha  seedling  nursery,  Kin-oh‘in,  the  land  is  first  levelled, 
raked,  and  irrigated.  Before  thawing,  the  land  is  pressed 
by  roller  10-13  times,  and  raked  six  times. 

Cover  the  saline  land  with  sand.  On  the  basis  of  the 
experience  of  the  masses  that  "sand  is  like  fertiliser  to 
e aline  soil,"  the  San-p * ing-k ' ou  nursery  of  Jtiin-ch’in  used 
1,005  carts  of  sand  to  oovsr  28  more  of  heavily  saliaized 
soil  in  1955  and  1956,  and  this  prevented  the  rise  of  sa¬ 
line. 

2)  Generous  application  of  fertilizer  and  Improvement 
of  the  method  of  fertilizer  application  Using  Sophora 
cilopoouroiciea  as  a  green  manure,  and  stable  manure  as  an  or¬ 
ganic  fertilizer,  Min-oh'ln  applies  more  than  1,400  chin  of 
fertiliser  per  mou.  At  the  seedling  nursery  in  San-p’ ing- 
k’ou,  the  procedure  la  to  apply  the  green  manure  made  of 
Sophora  alopecuroidte  first  at  the  time  of  levelling  the 
ground,  and  then  to  apply  the  stable  manure  before  the  win¬ 
ter  irrigation.  The  mixed  use  of  these  two  kinds  of  ferti¬ 
lizers  will  help  improvo  the  quality  of  seedling. 


5)  Big  field  belt  sowing*  Borrowing  the  ezpenienoe 
of  the  Soviet  Union,  Ho-hei  has  changed  “bed  sowing”  to 
“big  field  belt  sowing. "  The  seedling  nurseries  at  Min¬ 
ch*  in  are  using  the  following  three  variations  of  “big  field 
belt  sowing": 

Three-row  style:  40-20-20-40  Belt  distance  40 om 

(or  50cm), row  distanoe  20cm. 

Four-row  style:  40-20-20-20-40  Belt  distance  40ca 

(or  50  cm),  row  distanoe  20om. 

Sir-row  style:  Belt  distanoe  30om. 

The  "big  field  belt  sowing’'  has  the  following  advan¬ 
tages  : 

1)  The  spaoes  between  the  rows  are  used  in  alternate 
years  for  cultivation. 

2)  The  seeds  are  neatly  sowed,  and  the  congestion  of 
seedlings  is  avoided.  The  one-year-old  seedlings  are  as 
high  as  120  cm. 

3)  Modern  farm  machinery  may  be  used  for  medium  culti¬ 
vation  and  weeding. 

Each  sowing  team  consists  of  nine  persons:  three  per¬ 
sons  dig  the  ditches;  three  persons  sow  the  seeds;  and  three 
persons  cover  the  ditches  with  sand.  At  San-p ‘ ing-lr { ou 

nursery,  if  32  shih  chin  of  seeds  are  sowed  on  each  mou  in 

Is 

the  four-row  style,  it/expected  to  yield  55.000  seedlings 
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pur  mou}  if  46  shih  chin  of  seeds  are  used.  It  is  expected 

to  yield  50,000  seedlings  per  mou.  At  nurseries  in  3an- 
lei,  if  60  shih  chin  of  seeds  are  sowed  in  the  six-row 
slyle,  it  is  expected  to  yield.  84,000  seedlings  per  mou. 

4)  Early  sowing  and  early  germination.  In  H©-hsi, 
the  nursing  grounds  for  seedlings  are  generally  irrigated 
in  winter.  If  the  ground  is  irrigated  too  late,  the 
thawing  will  be  late  next  spring,  and  the  growing  period 
of  the  seedlings  will  be  shortened.  If  the  ground  is 
irrigated  earlier  in  winter,  the  time  of  sowing  will 
bs  earlier.  Generally,  the  seeds  of  Haeagnus  aagustifo- 
11a  are  sowed  on  15  J&roh.  The  seeds  of  elm  trees  are 
stored  first,  and  sowed  in  early  spring  of  the  next  year. 

5)  Storage  cf  Elneagnus  aagustlfolia  seeds  and 
their  germination.  The  seeds  of  El&eagnus  anguatifolia 
may  be  stored  in  a  pit  ,  and  the  method  of  storage  will 
help  the  seed a  germinate. 

Before  storing,  the  seeds  are  washed  clean.  The 
pit  Is  located  in  a  dry  place  with  loose  soil,  mea¬ 
suring  1  m  deep,  6-0  cm  wide,  and  1-5  m  long.  Put  a  15  cm 
thick  layer  of  sand  at  the  lottos*  cf  the  pit,  and  then 
put  a  fc-10  cm  thick  layer  of  seeds  above  the  sand.  So 


goes  on— a  layer  of  sar.d  alternates  with  a  layer  of  seeds 
-•until  they  reach  a  level  30  cm  from  the  ground.  The 
seeds  are  then  covered  by  a  layer  of  fine  sand,  and  a 
layer  of  grass  (approximately  15  om  thick).  Then  pour 
enough  clean  water  over  the  pit  to  wet  the  seeds.  1  3  om 
thick  lea  Is  then  formed  over  the  grass.  Finally,  shovel 
30  ora  of  wet  soil  over  the  ice  to  form  a  small  mound. 

After  the  elapse  of  90-150  day3,  the  pit  may  be  opened 
for  inspection,  and  the  seeds  will  be  found  showing  signs 
.of  eprouting*  The  seeds  may  then  be  taken  out  of  the  pit, 
washed,  and  then  sowed  with  grass  ash. 

To  help  the  seeds  of  Slaeagnus  angueti folia  germinate 
in  spring,  the  nurseries  may  seal:  the  seeds  in  water  for 
three  days,  and  then  bury  them  in  a  rectangular  pit  50  cm 
deep.  Or  the  3eeds  may  be  piled  up  against  a  wall  faoiag 
the  sun,  and  then  covered  up  by  a  2  cm  layer  of  hay.  The 
pile  la  watered  every  day.  Under  normal  conditions,  the 
seeds  wili  show  signs  of  sprouting  in  three  days.  V,hen 
50  percent  of  the  seeds  show  slgnsof  sprouting,  they  may 
all  be  taken  out  of  the  pit  and  sewed. 
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AillMAL  HUSMh'MY  IN  ORLOS,  KG-HSI, 

Alaska:;,  ai:d  t  *  em-eo-li 


I*  crdoe 

In  the  Ikhchao  Lea;?ue,  sanajr  pastoral  area  constl- 
tuee  -40  pex’cent*  terraced  pastoral  area  In  front  of  the 
mountains  constitutes  40  percent,  meadow  pastoral  area 
with  low  mounds  constitutes  15  percent,  and  farmland  cons¬ 
titutes  3  percent  of  the  total  area.  The  farmland  is 
located  only  in  the  northeastern  part  of  the  League, 
while  the  rest  almost  entirely  belongs  to  pastoral  areas. 

The  meadow  pastoral  area  is  the  principal  pastoral  region. 

Among  the  areas  under  survey,  oraos  has  the  best 
natural  conditions.  The  Mongols  call  this  area  Po-erh- 
to-hal,  which  means  ‘'good  grass."  Since  the  conditions 
are  favorable  for  reclamation  and  animal  husbandry,  the 
phenomena  of  indiscriminate  reclamation  and  indiscrimi¬ 
nate  us;e  of  pastures  are  sc  serious  that  more  drifting 
sand  are  a -3  are  found  in  Ordos  than  in  Alaehan.  As  soon 
as  the  vegetation  on  the  drifting  sand  is  restored,  it  is 
destroyed.  (Pot  instance,  in  191?  the  .Congo Is  and  the  Hans 
burned  all  the  vegetation  and  forests  in  Ordos  in  an  attempt 


to  clear  the  ground  for  reclamation*  About  60  years  ago 
during  the  Gh'ing  Dynasty,  the  vegetation  was  seriously 
destroyed  by  the  iauai grants. )  The  drif  ting  sand  cau3ed  by 
indiscriminate  grating  is  extremely  eerlous.  In  the  cen¬ 
tral  and  northern  parte  of  the  pastoral  region,  the  sand 
dunes  are  covering  over  orgaaio  black;  soil.  Tfciu  means 
that  these  places  were  originally  grasslands. 

The  ratio  between  grass  production  and  grass  consump¬ 
tion  at  the  Wu-sheng  Banner,  the  Ctok  Banner  and  the  Hang- 
ohin  Banner  is  about  the  same.  Goat  consumes  32-34  percent, 
sheep  consumes  14.4-25*5  percent,  cattle  consumes  12.5-29.6 
percent,  horse  consumes  17-22.3  percent,  rani*  consumes 
2. 2-4*5  percent,  camel  consumes  0.4-2  percent,  and  pig 
consumes  1-3.4  percent.  Most  of  the  grass  produced  in 
Ordos  is  therefore  consumed  by  goat  and  sheep.  (The 
ratio  among  the  number  of  domestic  animals  Is  as  follows: 
Sheep  :  goat  :  donkey  s  cattle  :  horse  :  mule  camel  - 
1  :  1  :  4  j  5  j  5  ?  5  :  ?)•  The  sheep  and  goat  are 
concentrated  near  populations  of  weeds  and  small  shrubs 
on  the  terraced  lends  in  front  of  the  mountains  and  in  the 
meadow  areas.  Because  of  heavy  grazing,  the  pastures  are 
d ©generalized  and  dwindling  in  size,  with  patches  of 
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drifting  sand  appearing  here  and  there.  The  following  is 
a  description  of  the  different  arena  in  Ordos: 

Farmland,  'With  the  exception  of  some  farmland  along 
the  rivers  -where  irrigation  \a  feasible,  moat  of  the 
farmland  is  drj.  In  the  transitional  area  from  the  terraoed 
land  to  the  brim  of  the  loess  area,  erosion  ditches  are 
clearly  sssii  on  the  piedmont?  ,  in  the  desert  . 

area,  the  farmland  is  very  uaall  in  area.  The  pastures 
in  the  farming  area  are  exceedingly  small,  located  mostly 
on  low,  swampy,  and  salinised  lands*  The  farmlands  in 
this  area  are  often  hit  by  natural  aalamitles,  and  the 
crop  yields  are  unstable,  hore  perennial  herbal  plants 
should  be  planted,  crop  rotation  should  be  practised, 
and  protective  forests  should  be  built. 

Keadov  pastoral  area  with  lov  mounds.  This  area 
includes  the  lacustrine  meadows  in  the  northwest  of  the 
Vu~ sfafuig  Tanner  and  the  southeast  cf  the  Ct-ok  Banner. 
Populations  of  Aohnatherum  cplendena  Ohwl  are  found  on 
meadow  saline  soil}  populations  of  Artemisia  aalscloide 
and  wae&s  aro  found  on.  chestnut  soilj  and  populations  of 
Artemisia  salsolcide  and  Ceragana  atanopliylla  po^arlc  are 
found  oa  primitive  brown  soil  in  stabilised  or  »omi-6tabi~ 
linad  deserts.  There  arc  no  pastures  which  lack  water. 


Drifting  sand  areas  are  found  in  the  north  and  south  of  the 
T'ao-yuan  Mound,  the  Pa-yen  Lake,  the  Chao -basing  Flat,  and 
the  Hein-miac  Li strict.  The  vegetation  over  higher  places 

already  show  slgne  of  degeneration  because  of  heavy  grazing. 
Furthermore,  the  meadow  soil  E.rea  is  already  infested  with 
poisonous  grass  and  parasites.  The  famous  horses  from  the 
wu~sheng  Banner  and  the  Otolc  .Banner  are  no  longer  a»  good 
as  they  were  because  of  the  degeneration  of  the  pastures. 

The  death  rate  among  the  animals  ia  high  because  the 
load  on  each  pasture  is  already  over  the  saturation  point. 
In  the  spring  of  1957 ,  200,000  domestic  animals  died  in 
a  drought,  and  only  500,000  heed  of  domestlo  animals 
survived  (the  total  number  of  domestic  animals  in  the 
early  years  after  the  liberation  ms  500,000).  There  are 
few  tree!*  in  the  area,  except  for  some  willow  and  elm 
trees  found  here  and  there  near  the  population  centers. 
There  is  no  protective  forest  at  all.  Twenty  years  ago, 
th*  iehnathenuo  splendens  flats  were  fully  grown  with 
puliz  Ghel  xophlla  and  Caragara  aicrophylla  var.  tomen- 
tosa  as  2x3.gh  »f>  a  men,  out.  now  all  these  flats  have 
become  areas  of  drifting  sand.  Lie  degeneration  of  the 
pastures  is  very  fast*  It  was  only  in  1956  that  the 


Mongols  begun  to  cultivate  fodder  oropn,  such  as  millet, 
black  beans,  corn,  buck  wheat  and  sorghum,  and  suoh  crops 
quickly  caused  the  formation  of  drifting  sand. 

In  this  area,  efforts  should  be  made  to  eliminate 
poisonous  plants  (suoh  as  tsui-ma-ts'ao)  and  parasites, 
build  protective  forests,  plant  leguminous  and  gramineous 
feed  grass,  and  raise  grass  for  sand  fixation.  Is  the 
number  of  domestic  animals  on  each  pasture  Is  already 
over  the  saturation  point,  domestic  animals  should  not  be 
allowed  to  multiply  without  a  limit*  However,  more 
draft  animals  for  the  farms  should  be  bred  and  sent  to 
the  farms  of  loess  piedmont  areas.  Enough  green  fodder 
should  be  planted  and  stored  for  emergenoy  use  in  drought 
years  or  years  hit  by  natural  calamities.  In  order  to 
establish  the  bases  for  cultivating  fodders,  it  is  im¬ 
perative  to  have  irrigation  facilities.  Both  Pa-t‘u-wan 
Hsiang  and  tfa-llu-ho  Hsiang  are  good  sites  for  the  cons¬ 
truction  of  irrigation  projects.  In  planning  the  pro¬ 
jects,  overall  consideration  should  be  given  to  ferestation, 
and  animal  husbandry  as  well  as  the  cultivation  of  fodders. 

Terraced  pastoral  area  in  front  of  mountains.  Thie 
area  refers  to  the  high  land  in  the  northeast  of  the  Otok 
Banner  adjaoent  to  the  piedmont  of  the  Table  Mountain. 
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The  vegetation  changes  gradually  from  the  cushion- shaped 
populations  of  ataali  shrubs  on  piedmont  diluvial  sediments 
in  the  east  of  Ordce  to  the  small  shrub  herbal  plants  on 
the  sandy  and  rooky  soil  in  the  vest.  A  thin  layer  of 
floury*  satiety  brown  soil  is  found  throughout  the  area. 

Aa  an  important  small  shrub  food*  Artemisia  frtgida  Willd 
is  found  in  populations  of  Heauauria  soongoritm  (’Pall.) 
y&xira.  +  Oaragana  etencpllylla  po^ark  +  Zygophyllum 
xanthorylon  Kaxim  +  Sal sola  paaeerina  Bge.  *  Stipa  gobioa 
HosheVj*  and  the  Artemisia  frigid*  tfllld-I&anthus  ohinensis 
1.  population.  During  the  drought  of  last  year,  some  of 
the  Artemisia  species  withered,  and  the  animals  had  to  be 
moved  to  the  meadow  pastoral  area  in  tfcr  southwest  for 
grating.  Prom  time  to  time,  the  animals  are  also  herded 
to  this  area,  for  grazing  from  the  meadow  pastoral  area 
when  the  latter  is  infested  with  parasites  and  poisonous 
plants.  Henoo,  in  the  terraced  pastoral  area  in  front  of 
the  mountains,  one  can  .find  both  no  made  and  settled 
herdsmen . 

Shortage  of  water  is  a  serious  problem  in  this  area. 

In  th©  water  shortage  area,  some  of  the  water  wells  are  as 
deep  &;*  20-30  ©hang,  and  vrr.ter  hap  to  be  transported  from 
places  i*o-30  li  away,  ifrlvate  water  veils  are  often  looked 


*.»  a  precaution  against  water  stealing.  The  activity  of 
animal  a  la  limited  to  the  area  «urroundiug  the  water  well. 
For  big  ajj.lwG.la*  their  activity  arc*  t«  limited  to  20*30 
11  from  the  water  wall.  For  sheep  or  goat,  their  activity 
area  is  limited  to  10-15  11  from  the  water  well.  As  a 
consequence,  large  areas  of  grass  oannob  be  utilised. 
Almost  all  the  pastures  in  the  terraced  pastoral  area 
of  the  Orbos  lack  water.  I»  addition,  all  the  pastures 
are  over  used,  resulting  in  degeneration  during  drought 


years , 

The  death  rat#  of  sheep  and  goat  in  this  area  i& 
lower  than  that  in  the  meadow  pastoral  area.  F«x  other 
animmla.  the  death  rate  fluctuates  greatly.  For  Instance, 


the  aturber  wi  norsea  in  1955  was  259 .65  percent  of.  that 
i»  19*$.  $9*  16  percent  of  that  in  195^,  and  97.26  percent 
of  that  ih  1955 »  This  shove  thus  the  irrational  utiliza¬ 
tion  ct  pastures  oonati totes  ®.  vsry  aericua  problem  iu 
the  OteX  Renaaf* 

In  regard  to  the  shorten*  ot  water,  more  sources  of 
water  should  oe  explored*  and  the  tools  for  water  lilting 
should  he  improved,  ice  pucturee  should  be  used  by 
rotation,  av.d  water  should  be  shipped  e/  cart  to  place# 
os:ts»i<hi  «f  the  pastures  to  quench  tb*  thi  ret  cf  the  unt male. 
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Fodders  should  t>e  atored,  arid  a  plan  should  be  Bade  for 
the  utilization  of.  water  veils,  fountain*,  and  rivers. 

The  YoR'-hal-tsu  Ku-pu-oh‘1  desert  area.  This  area 
falls  vit.Mn  the  Famj-ohin  Banner.  Of  the  30,000  square 
Pilomotors  of  this  banner,  50  percent  la  pastoral  area, 
one-third  is  desert,  1.5  percent  io  farmland,  0.35  peroent 
.is  forest,  ar^  the  rest  is  non-productive  salinlzed  land. 


The  pastures  of  tills  area  are  found  on  the  highland  south 
of  the  Ku-pu-ch'l  desert,  In  the  sand  dune  area,  and  the  ^ 
area  between  sand  dunes.  The  vegetation  In  the  highland 
area  is  distributed  on  the  ancient  eluvial  soli  over  the 
cretaceour,  hedrocfc.  On  sand  dunes  and  on  the  ground 
between  t’.iud  dunes,  gramineous  plants  and  weeds  are 
found.  Pen isetum  flaoeidum  ftrlseb  and  Lasiogrostla 
spleadene  (Trln.)  Kunth  are  widely  distributed,  A rteuilsla 
salfloloide.  Psancsochloa  vlllo&a  Bor.,  Allium  mongo  11  cure 
Bge-»  .Phragaiites  communis  Triu.,  tsul-ma-fcs’ao  {poisonous},  ^ 
and  ts'un-ho'co  art*  found  here  end  there.  In  comparative- 
ly  heavily  sallnized  places,  Kalldlur.  grucile  Penal,  and 
ili.trarie.  5 oho  cerl  are  seen.  In  this  area  there  are  j.uaiy 
dry  ditches,  which  are  more  than  100  11  .long.  Such  ditches 
include  inhs  2n-V.cng  bitch,  the  '•fac-,hucgwtui  ditch,  the 


Yen-hai-tzu  dry  ditch,  and  the  Mo-lln  ditoh.  These  dry 
ditches  can  be  used  to  store  water  during  the  rainy 
season.  The  pastures  on  the  ground  between  sand  dunes 
ere  already  degeneralizad  because  of  indiscriminate  use 
for  grazing.  Some  of  these  areas  are  turning  from  seml- 
etabilized  deserts  into  drifting  sand  areas. 

There  are  many  water-  soaroe  pastures  in  the  northeast 
of  Yen-hai-t.su  and  in  the  veet  of  the  Bang-chin  Banner. 

The  underground  water  level  in  the  northeast  of  Yen-hai-tzu 
Is  as  deep  as  7-10  chang,  while  that  in  the  west  of  Hang- 
chin  Banner  Is  often  at  20-30  chsng  below  the  ground, 
yurthermore,  underground  water  cannot  be  used  for 
drinking  because  It  la  heavily  mineralised. 

In  the  iu-pu-oh'i  desert,  the  annual  praoipitation 
ranges  from  150  mm  in  the  west  to  300  mm  In  the  east*  and 
fresh  underground  water  is  found  under  the  sand  layer. 

Hence  Bassia  dasyphrilla,  cha-aing-ko,  and  other  feeding 
grass  can  grow.  Artemisia  salsololde  and  Caragana  tra- 
gactyithoides  are  also  widely  distributed.  In  some  places, 
fresh  rain  water  is  absorbed  by  big  sand  dunes,  and 
uaeps  down  into  tii®  ground  to  form,  a  fresh  water  layer 
which  can  bo  used  for  growing  sand-fixation  plants. 

In.  tho  desert,  30  poroent  of  the  residents  ar® 


settled  herdsmen,  and  70  percent  are  nomad* •  Living  in 
yurt*,  the  Mongols  lead  a  primitive  nomad  life,  end  inortase 
the  threat  of  drifting  sand* 

II.  the  Ho-hai  Corridor  Basic 

In  the  Ho-hai  Corridor,  the  graeeland  total*  90,000 
square  kilometers,  oonetituting  31*11  percent  of  the  entire 
area*  In  the  farming  area,  there  are  2,161,340  hand  of 
big  and  small  domestio  animals,  constituting  68*52  peroent 
of  the  total  number  of  animals*  The  pastoral  area  in  the 
corridor  le  so  small  that  the  aniaals  have  to  be  g rased  on 
the  Oh* i -lien  Mountain.  The  natural  pastures  beooae  all 
the  more  insufficient  as  a  result  of  the  expansion  of 
irrigated  farmland.  Therefore,  the  laok  ef  paetures 
becomes  a  serious  problem. 

Wasteland  in  the  baeln  oonslets  of  pastoral  land, 
gobl,  deserted  mountains,  sandy  and  heavily  sallnized 
lend,  and  idle  farmland.  The  first  thres  hinds  of  waste 
land  are  caused  by  aaollan  erosion.  The  last  two  kinds 
are  good  for  grazing*  As  a  matter  of  faot,  the  sandy 
and  heavily  sallnised  land  in  the  west  of  the  oorrldor 
oonatitutea  the  prlnolpal  natural  pastoral  arta  in  the 


296 


« 


•mtlra  region. 

Th*  go  hi*  At  th*  middle  and  th*  low*r  reaahaa  of 
the  Su-Xu  KLver  constitutes  70  psrosnt  of  th*  total 
aroa  of  tho  rlror  Tall*;.  Tho  major  plants  graving  on 
th*  go  bit  inolttdo  iphodra  Prsewalskll  Stapf Oalligoaum 
mongo lloum  Turoi. ,  Bololaohao  soongarioa  Xhrenb.,  Sitraria 
oohoborl,  Zygopbyllua  nan  tho  xy  Ion  Maxim*,  and  Asterothaa- 
nus  oantrall-aslatleua.  Tho  go bit  art  poor  paaturo*  for 
oamol*  booauao  tho  gras*  is  soars*,  and  tho  underground 
vat or  IstoI  is  de*p.  Por  inatanoe,  tho  gobi  in  Tua-huang 
is  larg*  in  aroa,  it  has  only  though  grass  to  food  71 
aamela.  Th*  camel  caravan  stations  in  th*  o*ntral  part 
of  th*  basin  a err*  essentially  fins  fodders  suoh  as  beans 
and  husks  of  grain.  Th*  camel*  not  usod  for  transporta¬ 
tion  are  grazed  in  th*  mountain  area.  However,  grating 
should  be  forbidden  in  th*  heavily  eroded  Pai-lung-tui 
area,  where  vegetation  Is  soaroe.  The  piedmont  area 
in  front  of  the  han  Mountain  may  be  turned  into  a  pasture 
by  using  water  from  the  Oh*  1-lion  Mountain  for  irriga¬ 
tion.  Th*  desert  area,  whore  Irrigation  la  impossible, 
should  bs  used  to  grow  medicinal  herb*  and  plant*  with 
long  fibers,  and  no  grazing  aheuld  ba  allowed* 

Th*  Pal  (Perth)  Mountain  end  th*  Ma-ohung  Mountain  should 
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be  used  a*  ft  natural  pasture  to  rale*  sheep,  coat,  and 

OftBftXi* 

The  eaady  saline  load  consists  essentially  of  saline 
aoll  unsuitable  for  reclamation.  It  present,  forsetation 
project*  aimed  at  "sealing  the  sand  and  railing  the  grata" 
art  going  on  in  many  plaoea,  and  thue  the  limited  number 
of  pasturoa  art  evar-uaed.  Baoauaa  of  tha  daganaration 
of  pastures  and  tha  wanton  daatruotion  of  vegetation, 
animals  hava  littla  raaiatanoa  against  disease,  and 
their  daath  rate  ia  high.  Take  tha  aalina  aoll  paatura 
at  Tun-huang  as  an  example.  Xha  number  of  animals  died 
thara  oonatitutaa  95  peroant  of  the  total  number  of  animals 
died  in  the  whole  haian*  Slnoe  such  paaturaa  hava  a  low 
productivity,  tha  local  people  suggeet  that  they  ahould 
be  uaad  to  grow  wild  hemp*  Aohnatherua  aplandana  Ohwi, 
and  Iris  aaaata  I.  which  can  be  uaad  as  raw  materials 
for  malting  fiber*  Although  such  suggestion*  are  worthy 
of  oonaldaration,  attention  should  also  be  given  to  the 
potentiality  of  developing  animal  husbandry*  Whereas 
these  pastures  (on  which  Phragmltas  communis,  or  Alhagl 
paeudoalhagi  Desv*  is  tha  predominant  plant)  are  still 
used  for  pastoral  purposes,  they  should  be  used  to  raise 
superior  speoies  of  grass  for  hay-making. 
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During  the  low  water  level  period*  all  the  withered  grass 
and  Inferior  speoits  of  grass  should  be  burned  and 
replaced  by  better  species*  it  the  thawing  tine  or  when 
the  water  level  rises,  no  gracing  should  be  permitted  in 
low  and  ewaapy  areas  so  ae  to  give  the  graes  a  chanoe  to 
grow*  In  places  at  &  higher  altitude*  the  pastures  Bhould 
be  used  by  rotation.  Locations  should  be  selected  to 
build  silos  to  store  grass  for  use  in  winter  and  early 
spring.  Phragmites  comunis  may  be  out  once  a  year.  At 
Ohln-t'a,  for  instance,  it  nay  be  cut  in  July,  and  then 
dried,  and  stored  away.  In  higher  places,  more  Glycyrrhi- 
2a  uralen8is  Pieoh,  Iycium  chinense,  and  Sophora  alopeou- 
rcldes  L.  are  found  because  cf  lighter  salinity,  in  plaoes 
where  the  water  level  is  not  too  high,  the  quality  of  . 
Phragmites  communis  is  better,  and  there  are  more  better 
species  of  gramineous  plants.  Because  of  the  higher  alti¬ 
tude  of  this  area,  the  soil  is  more  eendy  in  property,  and 
many  places  are  exposed  because  of  heavy  grazing.  Henoe 
protective  forests  should  be  built,  fee ding  graes  should 
be  cultivated,  and  rotation  should  be  put  into  effect  for 
grazing.  In  the  Ytn-pen-ehul  area  near  Ohln-t'a,  where  the 
water  Is  bitter,  and  cannot  be  used  by  animals,  deep 
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underground  water  should  bt  -capped.  The  pastuxss  with 
•aline  orusts  should  be  either  washed  or  soraped.  Sinoe 
this  area  ie  well  equipped  with  oondltions  for  raising 
animals  of  higher  value,  consideration  should  be  given 
not  only  to  Investment,  but  also  to  the  improvement  of 
animal  speoieei  we  shell  nevsr  succeed  if  we  give  only 
cne-sided  const deration.  The  animal-  here  have  a  low 
rate  of  multiplication,  it  present,  in  the  farming  area, 
mules  art  bora  by  doaJcsys.  However,  very  few  animals 
can  meet  the  standard  required  of  draft  animals  ezoept  for 
a  small  number  of  cattle  and  mules*  Among  the  animals 
here,  a  large  number  of  them  are  either  too  young,  or  too 
eld,  or  tod  weak*  Such  a  backward  eituation  exist*  not 
only  in  the  pastoral  area,  but  also  in  the  farming  area* 
According  to  etatlstios  compiled  at  Tartan  and  Shang-jun 
Hsiang  in  ;tf,n-ofc ’  in  Helen,  of  all  the  number  of  draft 
animals,  27  percent  are  oattle  (ons-fourth  of  them  are 
tttrong),  4  peroeat  are  mules  (54  percent  of  them  are  strong), 
and  66  percent  are  donkeys-  (28  percent  of  them  are  strong). 
In  other  words,  44  percent  of  mulss,  41  percent  of 
donkeys,  38  percent  of  hortas,  and  36  peroant  of 
cattle  are  old,  weak,  or  crippled.  Donkeys  —  the  most 
used  animals  in  the  farming  area-*are  too  email 


and  too  weak  to  moot  the  requirements  on  the  fame*  The 
males  bom  by  tha  week  donkeys  alto  cannot  satisfy  the 
requirements  during  the  grsat  leap  forward  in  agriculture. 
At  present,  foreign  breeds  are  being  Introduced  Into 
this  area  for  laprowing  the  animal  species. 

It  is  therefore  suggested  that  an  animal  breeding 
station  be  established.  As  a  first  step,  collect  all 
animal  spades,  and  turn  then  over  to  the  animal  breeding 
station  for  seleotlon.  Then  orosa  tha  breads  by  artifi¬ 
cial  fertilisation  so  as  to  obtain  the  best  species* 

In  farming  area  of  the  corridor,  there  Is  a  shortage 
of  fertiliser.  One  of  the  main  purposes  of  raising 
sheep  Is  to  accumulate  fertilizer.  In  An-hsi  and  Tun- 
huang,  sheep  oonsume  16.$  percent  of  grass.  In  Tun-huang 
and  Chln*t;a,  goat  oonsume  15*8-19  percent  of  the  total 
amount  of  grass.  In  the  future,  for  improving  the  pas¬ 
tures,  and  for  ensuring  the  supply  of  fodders,  sheep 
raising  should  be  changed  to  hog  raising  because  the 
manure  produced  by  sheep  is  not  as  muoh  as  that  produced 
by  the  pig.  After  a  plentiful  supply  of  fodder  is  ensured 
efforts  should  be  devoted  to  the  development  of  meat  and 
dairy  products  so  as  to  meet  the  demands  of  urban  resi¬ 
dents  in  the  area. 


301 


Domestic  animals  (oamels  and  sheep)  in  the 
basin  are  closely  related  to  the  pastoral  areas  in  the 
nearby  deserts.  Several  tens  of  thousands  of  oamels  now 
raised  in  the  Alaahan  Banner  belong  to  Xansu  Province. 

She  oamels  are  essentially  used  for  carrying  salt.  On 
their  journeys  from  one  plaos  to  another*  the  oamels  are 
freely  grazed  on  pastures  along  the  road.  Largs  areas  of 
drifting  sand  have  already  appeared  on  pastures  near 
the  Ya-pu-lai  salt  lake  and  the  Ohi-lan-t 'ai  salt  lake* 
because  of  the  excessive  grazing  by  oamels  in  winter  and 
spring  when  the  transportation  work  is  heavy.  Mln-oh’ln 
has  the  largest  number  of  oamels,  while  Ohln-t'a  has  the 
largest  number  of  goat.  At  Kin-ch'ln,  sand  dunes 
oooupy  52.73  percent  of  the  total  area  of  the  hsien.  At 
Chin- t' a,  deserts  end  mountains  occupy  86.7  percent  of 
the  total  area  of  the  hsien.  Since  many  pastures  in 
these  two  hsien  are  under  the  projeot  of  “sealing  the 
sand  and  raising  the  gruss, “  the  oamels  and  sheep  have  to 
bo  grazed  in  nearby  deserts,  thus  causing  the  destruction 
of  large  areae  of  vegetation  and  the 
formation  of  drifting  sand.  As  these  areas  are  olose 
to  the  agricultural,  industrial,  and  raining  centers  in  the 
Ho-hai  Corridor,  immediate  Erasures  mu3t  be  taken  to 
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reaedy  the  situation.  Basically,  the  number  of  doaestlo 
aalaala  In  the  Ho-hel  Corridor  has  been  on  the  inoreaee 
during  recent  jeers*  but  there  1ms  been  an  obvious  deorease 
of  easels,  sheep,  end  gent  in  Kin- oh’ in  (see  Sables  1,  2, 
and  3).  Therefore,  the  eeleotlon  of  aptoles  end  feeding 
of  osaele,  end  the  sand  fixation  work  should  be  considered 
In  conjunction  with  the  improvement  of  pastures. 


l'able  1  Number  of  Coat  In  Bo-hsi 
Corridor  In  Reoent  Tears 
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XXX.  Alashan 


Tha  11  aaban  district  includes  tha  Alaskan  Bmbm  tad 
the  Otok  Banner,  with  a  total  am  of  230,000  sguart  kilo* 
meters,  a  population  of  73,274  parsons  (of  whoa  25,935 
parsons  ara  herdsmen),  and  an  animal  population  of 
1,053,472.  During  tha  last  daoada,  there  has  baan  no 
notloaabla  increase  in  population,  but  thara  has  boon 
an  inoroasa  In  tha  number  of  anlnala  sinoa  the  libaration. 
Beoauae  of  the  vast  araa,  thara  ara  only  1.2  parson  and 
4*5  baud  of  animals  on  aaoh  squars  motor  of  land.  The 
ilashan  Bannar  has  a  total  population  of  23,792  parsons, 
and  on  tha  araraga  aaoh  parson  hasl3*l  hand  of  goat,  12.2 
head  of  shaap,  3*7  hand  of  oamal,  1*3  hsad  of  aattla, 

0.6  hsad  of  horsa,  and  0.42  hsad  of  donkey. 

Tha  vegetation  In  Alaskan  is  scarce,  and  a  largo 
araa  of  soil  la  exposed  araa  in  ordinary  yaara.  In 
drought  yaars,  domastio  animals  vandar  oror  a  larga 
araa  in  aaaroh  for  grass,  and  tramp  on  tha  weathered 
psbblae,  thus  causing  tha  formation  of  drifting  sand* 

Tha  casualty  of  domestic  animals  Is  high  in  yaars  when 
grass  is  lacking.  In  on#  out  of  every  thrsa  yaars,  thsrs 
la  a  grass  shortage.  In  tha  past  whan  tha  pastures  war# 


out  of  greet.  the  anlmels  moved  to  the  pastures  oa  lake 
•ho res  or  oa  the  Ho -l an  Mountain* 

At  tho  ollmate  la  got ting  trior  and  drier,  the  roge- 
tatlon  la  slowly  changing  to  tho  deeert  typo*  In  tho  loot 
few  yoara«  the  number  of  animal •  haa  been  Inoreaaed  by 
aortral  times,  but  tho  altuatlon  of  the  pasture  haa  not 
been  laproTed.  la  the  years  to  ooae,  the  shortage  of 
grate  will  beooae  sore  serious,  end  the  threat  of  sand 
will  beooae  greater*  Zt  Is,  therefore,  imperative  to  take 
measures  for  the  improvement  of  postures* 

Stetietloe  show  that  tho  numbtr  of  animals  decrease 
sharply  In  years  of  drought*  Take  goat  in  tbs  Alashaa 
Banner  ee  example t  102,851  head  in  1936;  55,406  head 
in  1948;  105,530  head  In  1950;  332,376  htad  in  1955;  and 
369, 7 5#  head  la  1957*  fake  oamel  as  oxemplo i  46,325 
head  in  1936;  54,271  head  in  194 6;  49,078  heed  In  1948; 
53,936  head  In  1950;  89,775  haad  la  1555;  and  104,304  head 
la  1957* 

During  tho  years  1955,  1956,  and  1957,  Alaehan 
suffsrod  tho  worst  drought  in  60  years  (in  some  plaoes 
there  was  no  drought  in  1956)*  Although  some  animals 
dies  beoausa  of  the  drought,  the  total  number  of  animals 
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Increased  instead  of  decreased.  nil*  shows  that  people 
took  «  p4o«lro  ottltudo  toward  tho  drought  la  tho  past. 

But  during  tho  aorlous  drought  of  r  to  oat  years,  tho 
gororaaoat  and  tho  people  todc  active  Measures  to  fight  tho 
drought*  Za  tho  fifth  Buna,  for  inotaaoe,  tho  domestic 
animals  wort  ooat  out  to  tho  So -Ion  Mountain  and  tho 
Otok  Baanor  for  grating.  Za  195?  whoa  all  tho  good  foodlng 
grata  waa  oatoa  up,  tho  eanolo  had  to  oat  Hltrarla  oohoborl 
to  fill  thoir  atonaoh.  Tho  work  of  pro  too  ting  tho  young 
and  foaalo  aalnalo  waa  particularly  Important  during  the 
drought.  According  to  .  atatletloa  of  tho  Alaahaa 
Banaor  la  1955  (a  yoar  during  which  tho  drought  situation 
waa  looo  oorlouo),  tho  number  of  fonolo  oattlo  and  cattlo 
loos  than  oao  yoar  old  constitutes  63  porooat  of  tho 
total  nun bar  of  oattlo;  tho  nunbor  of  foaalo  ohoop  and 
goat  and  ohoop  and  goat  looo  than  oao  yoar  old  ecaotltutoa 
65  parooat  of  tho  total  nunbor  of  ahoop  and  goat;  tho 
numbor  of  fomalo  oaaek  and  camels  last  than  ono  year  old 
constitutes  52  percent  of  tho  total  numbor  of  oaaola; 
the  number  of  female  heroes  and  donkeys  and  horaoo  and 
donkays  looo  than  ono  yoar  old  oonatltutos  43  porooat  of 
the  total  number  of  horses  and  donkeys.  Natural  oalamltiea 
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account**  for  43  percent  of  the  total  lease*  of  oamels, 
14-16  percent  of  the  total  losses  of  sheep  and  goat*  30 
percent  of  the  total  losses  of  oattle,  27  peroeat  of  the 
total  losses  of  horses,  and  27.4  peroeat  of  the  total 
losses  of  donkeys.  The  number  of  aniaale  sold  in  relation 
to  the  total  number  of  deorease  ura*  20  percent  In  the  cae* 
of  o&aels,  41  percent  in  the  oase  of  ehaep  and  goat,  and 
40  percent  In  the  case  of  ho re* a* 

During  the  drought,  sheep  and  goat  are  often  slaught¬ 
ered  for  meat,  but  camels  are  never  slaughtered.  In  the 
Alaohan  Banner,  camels  eat  about  50  percent  of  the  grate, 
and  goat  and  sheep  eat  about  40  percent  of  the  grass*  It 
is  therefor©  important  to  iratofc  the  grazing  camels, 
sheep  and  goat,  because  they  can  accelerate  the  destruc¬ 
tion  of  the  vegetation  oo vs ring. 

Therefore,  during  the  drought  season  the  following 
measures  should  be  taken*  forbid  grazing  in  places 
where  vegetation  is  scarce }  move  animals  (especially 
young  and  female  animals)  to  pastures  outside  of  the 
■region  for  grazing j  sell  or  slaughter  the  old  an!  weak 
animals i  and  prepare  enough  over-winter  fodder. 

Under  the  effect  of  high  aridity  and  frequent  drought, 
the  pastures  in  Alashan  are  typical  desert  pastures 


oovsrsd  essentially  by  thin  semi-shzubs*  The  vegetation 
hurt  depends  heavily  on  rainfall  and  atmoapharlo  aolatura 
for  growth.  The  strong  aaollan  erosive  affoot  tuna 
pebbles  into  aandy,  prlaitiv#  soil.  In  many  plaooa  suoh 
primitive  soil  has  a  high  nobility.  Many  monadnooks  and 
pisdmontc  ara  found  in  ths  fourth  and  fifth.  Su-iau  in  ths 
ilashan  Banner.  Thu  animals  ara  unevenly  distributed 
baoausa  the  vagatatlon  covering  on  pasturas  is  thin,  and 
the  capacity  of  pasturas  in  aoooaaodating  animals  is 
low.  The  ousels  produosd  in  ilashan  art  renowned  in  the 
whole  country,  for  the  improvement  of  animal  husbandry 
in  this  area,  more  grass  should  be  planted  near  the  water 
wells  or  at  the  sources  of  water,  the  area  within  a 
radius  of  5  1.1  from  the  papulation  center  should  be  re¬ 
served  for  cultivating  winter  and  spring  fodders,  breading 
stations  should  be  set  up  in  ths  violnity  of  population 
centers,  and  grovn-up  and  strong  animals  should  be 
put  to  grase  on  pastures  in  more  remote  regions. 

underground  water  often  converges  and  gushes  to  the 
surface  in  the  low  basins  in  the  desert  where  Phragmltes 
communis,  Aofcnatherua  splendens  Ohwi.,  Nitr&ria  schoberi 
£.,  Ealidium  graoile  Vsosl.,  etc., thrive  over  a  wide  area, 
and  form  an  important  pastoral  region  in  ths  desert.  This 


region  not  only  enables  the  loot!  domestic  animal ■  from 
the  threat  of  drought,  but  also  provides  aa  asylum  for 
animals  migrated  from  other  areas  durlag  drought  years. 
Za  this  region,  the  animals  are  evenly  distributed,  end 
the  pastures  have  a  high  rate  of  utilisation  and  oan 
aooomaodate  a  larger  number  of  animals  par  unit  area. 

As  the  principal  pastures  for  cattle,  these  graaeleads 
ere  looated  in  laouetrine  basins  in  the  Seoond  and  Third 
Su-au  of  the  Alaehan  Banner.  Zn  reepeot  to  measures  of 
Improvement,  the  low  swampy  areas  should  be  reserved 
for  hay-making,  the  higher  pastures  should  bo  rotated 
for  grazing  in  summer  and  autumn,  protective  forests 
should  bs  built  around  the  brim  of  the  pastures,  and 
tall  trees  should  be  planted  here  and  there  to  provide 
shelter  for  wandering  animals. 

On  the  alluvial  plains  in  front  of  the  Ho-lan 
Mountain,  and  the  Ch'ang-ling  Mountain  near  the  Yellow 
River,  the  water  supply  is  satisfactory,  the  soil  le 
fertile,  the  aeollan  erosion  is  slight,  and  the 
vegetation  oonslsts  of  populations  of  small  shrubs  and 
gramineous  plants*  There  is  a  lack  of  rainfall  between 
spring  and  summer,  as  most  of  the  rainfall  ooours  in 
August  and  September.  During  years  with  plentiful  of 
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preoipitatioa,  numerous  species  of  graalneoue  plant*  and 
wood*  appear  and  cover  a  largo  area  of  this  region* 

Xb  better  sheep,  cattle,  and  horses  are  raised  in  the 
area,  fur  is  produced  in  large  quantities  on  the  alluvial 
plains  in  front  of  the  Ho-lan  Mountain.  She  quality  of  the 
grass  is  at  its  best  in  autunn*  Bence  the  nearby  pastures 
should  be  used  for  grazing  In  sinter  and  spring,  and  more 
remote  pastures  should  be  used  for  grafting  in  summer 
and  autumn.  In  some  plaoes,  fodder  raising  bases  may 
be  established  by  utilising  the  eouroee  of  v&ter  in  front 
of  the  mountains  for  Irrigation. 

The  pastures  on  the  Ho-l&a  Mountain  belong  to  the 
foreet  steppe  region.  The  mountain  lteelf  ie  partly 
oovered  by  a  natural  foreet.  In  the  paet,  there  was 
a  serious  conflict  between  forestry  and  animal  husbandry 
in  respect  to  land  utilisation,  but  now  grazing  le  only 
permitted  in  the  piedmont  area,  where  100,000  head  of 
sheep  and  goat  of  the  Tirst  Su-mu  feed  on  gramineous  plants 
and  weeds.  Striotly  apeaJcing,  the  pastures  on  the  moun¬ 
tains  ehould  be  provided  with  irrigation  facilities,  and 
solsly  ressrved  for  hay-aafcing  sad  raising  fodders  to 
be  used  in  winter  or  drought  seasons. 
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She  principal  pastures  in  the  0-ohl-n*  Benner  ere 
located  elong  the  0-ohi-ne  River.  Beoeuee  of  the  high 
underground  water  level,  femarix  ramosisslma  Ldb», 
Slaeagnus  aagustifolta,  Aohnatherua  eplendeue  Ohwi, 
Phragmitss  oommunis,  and  Sophora  alopecuroidee  L* 
appear  on  suoh  paeturee.  The  leaves  of  Slaeagnue 
anguetifolia  oen  be  used  as  a  feed.  Zn  the  gobl  area, 
vegetation  is  scarce.  underground  water  level 
Is  deep,  and  the  human  and  animal  population  is  email. 

The  emit  lake  region  cannot  be  used  for  animal  husbandry* 
bsoauss  of  high  salinity.  In  addition,  the  grassland 
on  the  Ma-ohung  Mountain  also  oonetltutss  one  of  the 
prinolpal  pastoral,  grounds  in  the  O-ehi-na  Banner,  but  the 
laok  of  water  supply  wakes  it  less  valuable.  The  main 
domestic-  animals  in  the  0-chl-na  Banner  consists  of 
camels,,  sheep,  and  goat. 

The  Pa-yen-cko-erh  League  has  a  total  of  115,000 
square  kilometers  of  grassland  (constituting  about  one* 
half  of  the  total,  area  of  the  League),  distributed 
mainly  on  alluvial  plains  in  front  of  mountains,  on 
hilly  sandy  lands,  and  In  lacustrine  basins.  The  rest 
of  the  league  is  a  vast  expanse  of  desert  fillsd  with 
gravel,  broken  rooks,  and  shifting  sand  dunes,  undesirable 
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for  animal  husbandry* 

The  whole  Alashan  Banner  lacks  water.  The  total 
area  of  grasslands,  which  cannot  be  utilized  because  of 
the  lack  of  water,  constitutes  one-fourth,  of  the  entire 
area  of  the  Aiaahan  Banner*  No  aquifer  is  seen  even 
at  the  depth  of  20  chang  below  the  eurfaoe*  The  vegetation 
in  the  northwest  of  Pa-yen-hao-t'e  consists  of  populations 
of  Artemisia  ordosica  Kr&sch.  +  Coriepermun  patelliforme 
Xl^in.,  and  individual  plants  of  yu-lo-li,  ah-kai-hao, 
Stipa  go bice  Roahev. ,  yin-ch’eng-hao,  and  Salsola  passsrina 
figs*  Other  plants  include  Pa-yin-lao-erh-kung  of  Pa-pal- 
kao-erh,  Ean-tao-erh-tun  of  Ta-chlng,  Pa-yin-ko-tai  of 
Ai-lieh-uu-kal,  and  Hei-aa-kang  and  Wu-lan-kung  of  T'u-lan- 
t’al.  After  the  rainy  season,  a  great  variety  of  herbal 
plants  emerge.  The  lower  depressed  areas  may  be  utilized 
to  accumulate  drinking  water  for  animals. 

There  are  about  -40  water  fountains  in  the  Alashan 
Banner.  For  establishing  bases  for  raising  fodders,  a 
water  conservancy  project  is  designed  for  the  Ka-la-wu 
ditch  in  the  north  and  south  of  the  Ho-Ian  Mountain,  and 
&  water  reservoir  is  designed  for  T'a-erh-lin. 
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17.  The  Utilization  and  Improvement  of 
Baturas  in  the  T’ang-fco-li  Desert 

On  the  basle  of  our  observation,  we  may  first  of  all 
say  that  although  T'eng-lco-li  ie  &  desert,  it  is  not 
a  dreary,  dreadful,  and  useless  land.  On  the  contrary, 
it  is  a  treasury  of  nuaexvous  resouroee  suoh  as  salt, 
alkali,  water,  and  grass.  From  the  viewpoint  of  animal 
husbandry,  it  is  folly  equipped  with  conditions  to  be 
turned  Into  a  base  for  the  development  of  animal  husbandry. 

The  T' ©cg-kc-li  desert  la  situated  in  the  south  of 
the  Alashan  Banner,  with  a  total  area  of  30,000  square 
kilometers.  About  percent  of  the  total  area  ie  occupied 
by  a  vast  expanse  of  drifting  sand,  and  the  rest,  48 
percent  (that  is,  14,000  square  kilometers )  oan  be 
used  as  pastures.  The  population  la  6,000,  most  of  whom 
are  engaged  in  animal  husbandry,  and  a  small  number  of 
them  are  salt  mine  workers.  They  raise  about  244,000 
head  of  big  and  small  anlm.il s  (according  to  the  1958 
statistics  of  Alaahan  Banner).  The  human  beings  and 
animals  live  In  low,  and  warm  lacustrine  basins  (oases  In 
deserts)  with  plenty  of  water  and  grass. 
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Although  a  typical  dssert,  T'eng-ho-li  1b  endowed 
with  better  natural  conditions  than  tha  go bis  in  tht 
0-ohi-na  Banner  and  to  tha  west  of  Ohia-ku-kuan. 

According  to  the  climatlo  data  gathered  at  Min-ch'in, 
Sha-po-t*ouf  Pa-yln-hao-t ’e,  and  la-pu-lai,  tha  annual 
precipitation  In  the  T'eng-ko-li  desert  la  around  120  ram 
(50-70  nun  In  gobl  area),  and  most  of  the  rainfall  ooours 
in  July,  August,  and  Saptaabar.  Tha  frost-fraa  period 
lasts  190-200  days  (one  month  longer  than  that  In  tha 
Eu-lun  League)*  The  duration  of  sunahlna  totals  3,000 
hours.  Although  a  desert  may  have  101  disadvantages,  it 
has  one  advantage;  that  la,  tha  evaporation  is  slow  on 
account  of  the  weak  capillary  effect.  Host  of  the  rainfall 
seeps  down  through  the  sand,  and  is  preserved  under  tha 
ground  between  tha  eand  dunes.  With  tha  azoaptlon  of 
some  Individual  places  where  the  underground  water  level 
is  low,  the  underground  water  level  in  places  between  the 
sand  dunes  and  in  lacustrine  basins  is  generally  at 
1-5  a  below  the  surface  *  It  is  not  true  to  say  that 
there  is  no  water  in  the  desert.  Because  of  good  aeration, 
the  sand  land  has  only  a  thin  layer  of  ice  in  winter,  or 
it  may  remain  entirely  unfrozen,  in  early  spring,  the 
terrestrial  temperature  in  the  desert  ia  high,  and  there  1» 
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plenty  of  moisture  in  the  air.  In  winter  and  spring,  the 
0-oid-na  Banner  is  not  so  ©old,  and  the  snow  ie  not  §o 
heavy.  Evidently,  these  natural  conditions  are  favorable 
to  the  germination  and  growth  of  feeding  grass,  and  the 
utilization  of  green  plants.  There  are  hundreds  of  big 
and  small  lakes,  around  which  grass  is  abundant.  These 
lake  basins  are  not  only  the  main  pastures  at  present, 
out  are  potential  bases  for  raising;  oultivated  fodders. 

In  addition,  there  are  large  areas  of  pastures  net  yst 
utilised  because  of  the  lack  of  water  supply.  Aooordlng 
to  an  estimate  made  after  this  preliminary  survey,  the 
total  amount  of  grass  produced  by  the  present  pastures 
is  more  than  enough  to  feed  the  current  number  of  domestic 
animals.  (In  faot,  the  present  number  of  domestic  animals 
can  be  increased  by  50-60  percent.)  This  serves  to 
ajq>ladn  that  Tfl*ag-ko-li  has  a  great  potential  for  the 
development  of  animal  husbandry. 

The  superiority  of  socialism  is  also  unexoeptionably 
shown  here.  Thanks  to  the  support  and  concern  of  the 
party  and  government  leadership,  and  through  a  series  of 
policies  and  measures,  the  animal  husbandry  industry  in 
the  T’eng-ko-ii  has  advanced  from  ^generation  to  stability 
and  is  forging  ahead  In  the  direction  of  development. 
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As  compared  with  the  pre-ltbe ration  figure,  the  number 
of  big  animals  mi  inoreaeed  by  100  percent,  an 4  the 
number  of  small  animal ■  was  increased  by  200  percent 
in  1958*  in  paoa  with  tha  inoreaee  of  tha  nuabar  of 
animal  a,  tha  standard  of  living  of  tha  hardamaa  has  been 
ralsad  to  an  unpreesdented  high*  How  on  tha  avaraga 
each  parson  has  41  hi ad  of  animals*  la  addition  to  his 
inooms  darivad  from  subsidiary  produotlva  activities,  suoh 
as  transporting  salt  and  gathering  madioinal  hsrb* 
Experienced  in  waging  battlss  against  nature,  tha  harda- 
man  show  ardant  lova  for  communism*  and  rtspond  quickly 
to  tha  oall  of  tbs  party  and  ahainean  Kao.  Thay  bare 
gradually  changed  thair  nomadlo  habit  of  chasing  tha 
watar  and  grass  and  dspandlng  antirily  on  natura  for  a 

living,  under  tha  superior  condition  of  cooperative. sation 

»  1 

(asnmanali  station  is  ourrently  underway)*  they  are  con¬ 
sidering  suoh  problems  as  the  improvement  of  tha  manage¬ 
ment  of  thair  llveatook,  and  the  rational  utilisation 
of  pastures.  During  the  last  1-2  yea re,  thay  acquired 
considerable  experience  in  planting  feeding  grass  and 
planting  seedlings. 

These  favorable  natural  and  soolal  conditions  are 
foroeful  guarantees  for  the  further  development  of  animal 


husbandry  In  the  r‘eng-ko-li  desert. 

Now  let  us  analyse  the  proportion  of  animals  in  order 
to  see  the  direction  of  development  of  animal  husbandry 
in  the  area-  Of  the  244,000  head  of  big  and  small  animals, 
16,583  head  are  cattle,  6,112  head  are  horses,  261  head 
are  mules,  3,96?  head  are  donkeys,  61,90 6  head  are  goat, 
129,826  head  are  sheep,  and  24,915  head  are  camels*  The 
number  of  eamcl3  constitutes  more  than  10  percent  of  the 
total  number  of  animals.  In  terras  of  the  consumption  of 
grass,  camels  consume  about  36  percent  of  the  total  amount 
of  grass.  T'eng-ko-li  has  the  largest  number  of  double¬ 
hump  oamels  in  the  country.  The  high  percentage  of 
camels  among  the  animals  is  closely  related  to  the 
natural  conditions  in  the  desert  and  the  needs  of  the 
local  people.  A»  everybody  knows,  oamels  can  reed  on 
shrubs,  semi-shrubs,  and  veeur  on  the  desert  steppes, 
and  have  a  high  adaptability  to  aridity,  severe  cold, 
wind,  ana  sand,  .During  the  three  consecutive  years  of 
drought  from  1955  to  1957,  many  animals  were  starved  to 
death,  but  the  number  of  camels  was  increased  by  64.66 
percent.  Bigger  than  other  animals,  the  camel  is  born 
with  the  perseverance  and  stamina  to  make  long  journeys 
in  the  desert.  Producing  8-9  chin  of  hair  each,  the 
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camel  1«  an  Indispensable  cud  irreplaceable  beast  for 
transportation  in  the  dsaert.  After  sons  training,  the 
canal  can  pull  carta,  and  voxfc  on  the  farm  (in  Ko-hsi 
the  camel  is  already  »o  used).  Vo  vender  carnal  la 
raised  by  ovary  household In  the  future  sand  control 
work  In  the  desert,  oa&ols  will  all  the  more  needed.  It 
can  be  said  therefore  that  camel  le  one  of  the  desert 
animals  that  will  be  greatly  multiplied  in  the  future. 

Since  the  vast  grassland  in  ths  laks  basin  is  Hat  in 
terrain,  and  veil  equipped  with  water  and  soil  conditions, 

It  may  be  uaeo,  for  the  development  of  dairy  Industry 
once  a  large  ©mount  of  superior  grazing  draper  is  planted. 
Furthermore,  the  dairy  products  may  be  processed  not  only 
to  meet  the  demand  of  looal  herdsman,  but  also  tor  export,. 

tfeedlee?  to  nay,  the  severe  desert  climate  with 
high  wind,  shifting  sand,  end  extreme  aridity  is  merciless* 
ly  threatening  animal  husbandry.  It  ia  not  unoemmon  that 
a  severe  dry  wind  in  spring  withers  all  the  sprouting 
grass,  and  creates  thereby  a  famine  for  the  rest  of  the  year. 
Ths  pasture®  are  dwindling  in  arts  because  man,?  of  them 
are  incessantly  buried  by  sand,  brought  occurs  ia  nine 
out  of  every  ten  years,  and  ths  growth  of  grating  grass 
la  severely  inhibited.  Good  grazing  grass  is  decreasing 
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quickly  and  la  large  qu anti tie*,  or  even  disappears  entirely. 

Instability  in  the  production  of  grassing  grass  on  the 
pastures  accounts  for  the  weakness  and  instability  of 
animal  husbandry  in  the  T*en&~fco~ll  desert. 

The  lack  of  labor  power  and  communications  facilities 
is  also  a  factor  that  prevent*  animal  husbandry  from 
further  development.  The  frocks  are  generally  left  along  on 
the  pasture  without  any  attendant;  the  hay  is  made  too 
late  and  too  little j  the  pastures  are  not  used  at  the  proper 
time?  meat  of  the,  pasture*,  where  there  is  no  supply  of 
drinking  water,  are  not  utilised  at  all.  On  the  other 
hand,  the  grasslands  in  the  lake  basin  show  signs  of  degen¬ 
eration  and  salinization  because  of  over-use.  The  appear¬ 
ance  of  drifting  sand  and  aeolian,  or  alluvial?  erosion 
caused  by  improper  grassing  or  firewood  cutting  happens 
al'toat,  everywhere . 

The  eruoial  problem  for  the  development  of  animal 
husbandry  in  in$  f * erg-ko-li  desert  lies  in.  the  control 
of  a«rd  end  the  transf  irmation  of  desert  climate «  IV.1- 

deftly,  if  we  leave  the  currently  existing  and  solvable 
problems  unsolved,  the  future  prospect  of  sand  control 
and  thedaveior^sent  of  animal  husbandry  is  very  dim  indeed. 
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In  order  to  utilise  the  pasture#  rationally  end  to 
improve  the  pasture#,  ve  must  first  of  all  understand  the 
pastures. 

(2)  The  Natural  and  Economic  Characteristics  of 
Different  Kinds  of  Pastures. 

Since  T'eng-ko-H  is  a  typical  desert  area,  the 
different  pastures  in  the  desert  inevitably  assume  the 
characteristics  of  desert  steppes  to  some  extent*  First 
of  all,  the  vegetation  on  the  pastures  consists  of  a 
small  number  of  specie*  of  plants.  The  whole  T’eng-ko-ll 
district  has  about  ISO  species  of  plants,  belonging  to 
40  families.  Among  the  families,  the  compo sitae,  gramiueae, 
chenopcdlaoeae,  and  leguminoeae  are  the  largest,  and  each 
family  has  about  2C  species.  The  vegetation  consists 
mostly  of  semi-shrub#  and  shrubs,  followed  by  perennial 
herbal  plants,  and  annual  herbal  plants.  The  plants  can. 
be  divided  into  two  "levels.*  Those  at  the  lower  "level" 
consist  of  annual  or  perennial  short  herbal  plants,  which 
are  called  by  the  aassew  as  "base  grass."  The  "base 
grass*  includes  oleietogenea  squ^rrosa  Keng.,  Stipa 
glareoea  Smira.,  PenJsetua  flaocidua  Sriseb. ,  and  Allium 
moagoliouja  ftge.  The  growth  of  the  base  grass  depends  upon 
the  al  turn  tie- u  of  rainfall,  and  its  coverage  over  the 
ground  tuuges  from  10  to  30  psreont*  The  "upper  level" 
consists  of  seffl-BhrubB,  or  tall  shrub*.  The  soil  consists 
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o f  eallnlsed  soil  and  gray  brown  daaart  toil,  which  shows 
alkaline  reaotion.  The  soil  Is  sandy,  loose,  and  dry, 
easily  sublet  to  aeolian  true ion.  The  grass  yield  on 
tho  pasture  Is  low  and  unstable,  on  the  average  1,200-2,000 
Ion  per  hectare*  The  sore  widely  distributed  greslng  grass 
and  plants  include  Phragmltes,  Aohnathsrum  splendens  Ohwl, 
Cleistogenes  squarrosa  Kang.,  Stipe  glareosa  Smirn., 
Penisetum  flaocldium  Orlseb.,  Aneurolspldlum  dasystaohys 
(Trln.)  iievski,  Psanmochloa  villosa  Bor.,  fu-tsu-uao, 
Hedysarum  mongolloum,  Leapedeza  dahurlca  Sohlnd*,  Hblolaohne 
soong&rloa  Ehrenb.,  Agriophyllum  arenarlun  (M.  B.  A.)  3ge,» 
Pugionum  oorautum  Qaerta.,  Salsola  oollina,  S.  larioifolia 
Turoz.  et  Litw.,  Allium  mongolloum  Bge.,  Artemisia  friglda 
Killd.,  Eurotla  oeratoldes  (L.)  O.A.M.,  Calligonum 
mongolloum  Turoz.,  Asterothamnue  centrali-aeiatioua 
Kovopokr. ,  Tetraena  mongolloa  Maxim.,  and  Taraxacum 
offioinale.  Host  of  these  plante  have  a  sand-fixation 
effect. 

The  classification  of  pastures  is  a  complicated 
problem  for  which  there  is  not  yet  a  definite  standard 
in  our  country*  We  are  trying  to  classify  the  pastures 
in  the  T’eng-ko-ll  desert  into  seven  types  aooordlng  to 
their  terrain,  soil,  water  condition,  and  predominant 


giants.  lach  type  hat  a  different  too coals  sigoifloaaot* 
The  following  is  *  dssorlption  of  tbs  Alff trout  typo* 
of  pastures! 

1.  Lake  basin  gras elands 

Situated  in  low,  depressed  areas,  tuoh  grasslands 
are  surrounded  by  drifting  sand.  There  are  about  100  such 
grasslands  scattered  la  the  T‘eng-ko*»li  desert  {very 
few  In  the  southwestern  part),  the  big  ones  being  10,000 
hectares,  and  the  small  onto  being  8oc  hectares.  Their 
total  area  is  estimated  at  540,000  hectares,  representing 
18  percent  of  tha  area  of  the  entire  S’eng-fco-ll  desert. 

In  the  center  of  most  of  the  lake  beslns,  there  le  a 
fresh  water  or  salt  lake.  (Fresh  water  lakes  are  few.) 

The  salinity  of  the  soil  gradually  decreases  from  the 
center  of  the  lake  basin  toward  the  cuter  perimeters, 
and  at  the  »&ma  time  the  underground  water  level  is 
getting  deeper  and  deeper,  ranging  from  0*5  to  1  m. 

Hence  different  kinds  of  plant  populations  are  distributed 
on  different  kinds  of  grass  meadows.  For  instance,  meadows 
of  Salsoia  Paletakiana,  t*ai  ts’ao,  Vhragmites,  and 
Achnatherua  splendent  Ohwl  are  the  major  constituent  parts 
of  lake  basin  grasslands.  In  some  of  the  lake  basins, 
there  are  aeadewe  of  yen-ohueh  to'ao  and  Iris  ensata. 
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1)  T'ai-ts'ao  meadows.  The  underground  water  level 
under  the  meadow  is  0*3-0. 6  m,  end  the  surfaoe  of  the  meadow 
la  always  wet.  The  grass  Is  denes  end  low,  about  10-17 

oau  The  coverage  is  90-100  percent.  The  principal  plants 
include  t'&i-ts'eo,  Taraxaoua  offioinale,  shui-mel-tung, 
ni-fcu-ts’ai.  end  akin-tai-tni.  The  output  of  grass  Is 
4,000  kg  per  hectare.  At  present,  suoh  meadows  are  mainly 
used  for  horses  and  sheep  in  the  summer.  The  masses  attach 
great  Importance  to  this  kind  of  meadow,  because  it  nas 
a  tendency  of  expansion.  It  ie  quite  possible  that  ori¬ 
ginally  the  t’ai-ta’ao  meadow  was  a  meadow  with  tall 
grasses  such  as  Phragmites  communis,  and  later  on  it  was 
tramped  down  by  animals  to  become  a  meadow  with  low  grass. 

2)  Aneurolepidium  ohinensia  meadow*.  Underground  water 

level  for  this  type  of  meadow  is  at  0.3-0. 8  n.  The  eoll 
is  extremely  sallaissed,  and  the  surface  la  covered  by  a 
ora.ttt.  This  kind  of  meadow  occupies  a  considerably  large 
area  in  thelake  basin.  Aneurolepldlura  ohinensls  Is  a 
typical  shrub  halophytsa*  30-45  oa  high  and  covering 

generally  30-40  peroeat  of  "he  ground.  Lushy  green  in 
color,  it,  unfortunately,  is  not  a  good  grazing  grass. 
Containing  about  90  percent  of  water  and  a^pfroentage  of 
saline,  it  is  reserved  as  a  supplementary  fodder  in  winter 
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and  spring*  It  la  also  used  as  &  fuel  by  the  herdsmen* 

3}  Phragmites  oomaunie  meadow*  Phragmites  communis 
is  one  of  the  tall  perennial  grazing  grasses  in  the  desert. 
It  is  more  liked  by  the  animals  than  Achnatherum  splendensi 
henoe  it  Is  quickly  consumed.  According  to  the  masses t  "In 
the  past,  there  was  always  a  large  area  of  Phragmites 
communis  in  each  lake  baein,  but  now  after  long  periods  of 
excessive  grazing,  the  tall  phragmites  communis  has  de- 
generated  to  crawling  Phragmites  communis*  If  excessive 
grazing  ie  continued,  it  is  quits  possibls  that  suoh 
meadows  will  gradually  change  to  swampy  t’ai-ts'ao  meadows. ” 
This  is  entirely  in  oonformity  with  the  rule  of  change 
of  vegetation  under  grazing.  At  present  there  are  still 
large  areas  of  tali  Phragmites  communis  growing  in  swamps, 
and  on  water-filled  lowlands.  Xha  reason  why  they  are 
still  preserved  is  that  they  are  inaccessible  to  animals. 

She  production  of  tall  Phragmites  communis  on  such  meadows 
la  5,000-3,000  kg  per  hectare.  The  meadow*  with  low 
Phragmites  communis  by  the  aide  of  Hsi-t‘ou-t *a©  lake  and 
the  ?a-yin  Lake  are  principal  summer  grazing  grounds  for 
horses,  sheep,  and  cattle,  but  they  are  in  the  prooesa  of 
degeneration.  Measures  should  be  taken  to  restore  the 
tall  Phragmites  communis  by  forbidding  grazing  on  such 


meadow*  * 

4)  Aohnatherua  eplendene  meadows.  Such  meadows  oooupy 
a  considerably  large  area  is  Many  lafce  baslne*  The  under¬ 
ground  water  level  is  generally  at  0*6-1  it.  The  soil  la 
ooapaot,  eallnized,  and  covered  by  white  frosts  of  salt. 
Aohnatherom  splsndens  i«  a  tall*  psrennial,  gramineous 
plant.  It  is  an  excellent  aaline-r sals ting  grazing  graze 
most  widely  distributed  la  the  T’eng-fco-ll  deeert.  Tho 
bush  of  Aehnatherua  eplendene  la  about  ISO  om  high*  and 
the  average  diameter  is  1-1*5  m*  However,  the  oenter  of 
the  bush  Is  thin  or  even  empty,  shoving  signs  cf  degenera¬ 
tion*  In  the  bush,  there  are  numerous  withered  branohee* 
This  fully. shows  that  it  le  Imperative  to  improve  the 
utilization  of  Aehaatherum  eplendene.  The  output  of 
Aohnatheruxi  spiandens  on  the  meadow  is  10,000  leg  per 
hectare,  the  highest  ae  compared  with  the  output  of 
grazing  grass  on  other  meadows*  Evidently,  if  auoh  mea¬ 
dows  are  put  to  more  rational  use,  they  oan  accommodate 
more  animals  per  unit  area.  Aside  from  being  a  good  feed, 
Aohnatherum  eplendene  oan  be  used  to  males  sand  eoreene 
and  paper. 

2.  Sfltr&rla  sohoberi  pastures  on  sand  dunea. 

Sand  dunes  covered  by  Nitraria  eohoberi  are  found 


along  the  outer  perimeter  of  lake  basin  grassland**  Occu¬ 
pying  a  total  area  of  about  210,000  hectare*,  they  are 
topographically  a  part  of  the  lake  basin.  The  predominant 
plant  on  the  sand  dune a  is  Hitrarla  echoberi*  Between  the 
dunes,  there  la  a  email  amount  of  Phragmitee  communis  and 
Aohnatkerum  aplendens,  mixed  with  euoh  annual  plants  as 
Tri bulls  terreetrle  L. ,  Salsola  oollina,  hua-mei-ta'ao, 
and  Setaria  viriolis.  The  grazing  value  of  Uitrarla 
sohoberi  is  low;  only  its  tendsr  leaves  and  branches  in 
early  spring  and  its  fruits  in  summer  are  liked  by  the 
animals.  Its  fruit  is  sweet  and  delicious,  a  rare  produot 
in  the  desert.  Kloknamed  "cherry  of  the  desert,"  it  oan 
be  used  for  brewing.  Hitraria  ookoberl  multipliee  by 
Its  adventitious  roots#  and  it  grows  both  vertically  and 
horizontally.  But  whan  the  sand  dime  grows  higher  than 
2  m,  its  roots  cannot  get  the  moisture  from  the  ground,  and 
the  plant  gradually  withers.  In  places  where  hitraria 
echobari  is  found,  the  underground  water  level  is  at  2-3  iu» 
and  the  soil  belongs  to  the  primitive  loose  gray  brown 
desert  soil  type.  In  ouch  places,  the  herdsmen  settle 
clown,  and  build  their  homes  and  shelters  for  their  animals. 
They  also  raise  in  a  email  seals  different  kiada  of  grazing 
grasses,  tree  seedlings,  melons,  fruits,  vegetables  and 
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some  farm  crops,  such  ae  luc i»if  barley,  wheat,  corn, 
carrots,  millet ,  tsul-melon,  Eiaeagnus  anguatlfolia,  and 
sugar  beets.  This  shews  that  the  lltraria  schoberi  area 
can  be  used  to  cultivate  fodders  arid  plant  protective 
forests. 

3»  Artemisia  erdeeioa  pasture 

Suoh  pastures  are  found  on  sandy  lands  stabilized  by 

Artemisia -ordosica  Xrasch.  Scattered  in  the  drifting  send, 

suoh  pastures  are  contiguous  to  lake  basins  as  If  they  were 

a  part  of  the  lake  basin,  except  that  they  are  covered  by- 

sand.  The  total  area  of  suoh  pastures  Is  about  1SC,000 

hectares.  The  soil  Is  primitive  sandy  gray  brown  desert 

soil.  The  ".underground  water  level  varies  from  place  to 

place.  In  some  places,  small  ponds  are  found.  Aside  from 

communis., 

Artemisia  crdoclca,  there  is  a  small  amount  of  Phragmlteiy 
Aehnat/heruK  t-jplendcns,  Artemisia  frlgida,  Hedysarum  mon- 
golloua.,  and  Oalllgonum  mongelieurru  Close  to  the  ground 
there  are  hua-aei-to'ao,  Sataria  virlolls,  Allium  non- 
goiioum,  and  young  seedlings  of  Artemisia  ordoeioa* 

V/j s t  of  the  Artemisia  ordc-slca  plants  show  signs  of 
withering  and  degeneration..  In  the  bush,  lots  of  dead 
plants  end  branches  are  found..  The  vegetation  on  the 
pasture  is  Ir&nefo rralng  to  arid  plant  populations. 
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8uoh  pastures  pro  duo*  1,900  kg  of  Art  Ml  sis  ordosioa 
P*f  hectare.  Uhfortua*t*ly,  the  plant  baa  little  grating 
value,  beoaus*  it  baa  a  volatile  fatty  oil  mailing,  which 
la  dieliked  by  the  animal*.  But  after  the  winter,  the 
withered  branch#*  and  leave*  and  ripe  finite  are  liked 
by  the  animals,  it  preaent,  oamela  are  grated  on  thaae 
pasture*  In  autumn,  winter  and  spring,  while  eheep  end 
oat tie  are  grated  in  the  nearby  area.  A  large  part  of 
theae  paaturas  la  still  not  utilised,  and  soma  of  than  are 
already  covered  by  drifting  sand  beoauee  of  tramping  by 
aalaale  and  excessive  digging  for  fuel. 

4.  Sandy  pasture*  (semi- stabilised  sandy  land) 

Sandy  pastures  are  seni-etabllleed  sandy  lands  with 
5-35  percent  covered  by  grass.  They  are  located  on  the 
leeward  slopes  of  orescent** shaped  sand  dunes,  and  on  the 

i 

ground  between  sand  dunes.  Beoaus#  of  the  sway  and  forward 
movement  of  sand  dunes,  the  plants  are  either  burled 
by  the  sand  or  uprooted  by  wind.  Although  suoh  pastures 
are  large  In  area,  estimated  at  240,000  hectares,  and  have 
good  moisture  conditions,  they  are  extremely  unstable.  In 
the  summer  these  pastures  are  used  as  grating  grounds  for 
camels  and  ahaep,  and  the  vegetation  is  seriously  destroyed. 
Stifiotxy  speaking,  such  pastures  should  be  used  for 
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bay -making  rathsr  than  grazing.  Bat  tar  still*  grating 
should  be  entirely  forbidden* 

5*  Ma-kang  eemi-shrub  pasture 

The  ma-kang  saati-ahrub  paatura  if  a  type  of  paatura 
where  water  ia  searoe*  Tha  word  Mma-kangH  implita  gobi, 
but  actually  this  type  of  paatura  la  not  graval  gobi* 
located  in  tha  southwest  of  T * eng-ko-li *  auoh  pasture* 

•tea  to  ba  an  extension  of  tha  alluvial  plain  in  front  of 
tha  Oh'ang-ling  Mountain.  Generally  in  the  shape  of  a 
wide  bait*  these  pastures  are  oriented  parallel  to 
the  ridges  of  drifting  sand,  oooupying  a  total  area  of 
120,000  he otars b.  The  soil  is  sandy  gray  brown  desert 
soil,  and  underground  water  level  Is  at  20-35  a.  The 
prinoipal  plants  Include  Bololaobne  eoongarioa  khrsnb., 
Artemisia  friglda,  and  Surotla  oeratoldes  (L. )  0*  A.  M» 
Herbal  plants  include  Olelstogenes  squarrosa  Keng*,  Allium 
aongolloutt  £ge.,  S*  larioifolia  Turos  et  Lltw. ,  yin-ch'en- 
hao,  and  Jphedra  Prtewalakii  Stapf.  With  the  exoeption  of 
the  last  two,  all  the  plants  have  a  high  grating  value* 
Aooording  to  the  experience  of  the  looal  people,  animals 
grazsd  on  aa-keng  pastures  are  well  groomed  and  have  no 
problem  in  surviving  the  winter*  Rich  in  phosphorus, 
sulfur,  and  protein,  Allium  mongo li oun  Sge*  is  a  good 
appstiser  for  tha  animals,  and  has  a  germloldal  effsot. 
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Cleletogenee  a^uarroaa  Kang  hue  a  high  oontent  of  carbo¬ 
hydrate,  cad  la  a  favorite  feed  of  the  animal  a.  So  wonder 
the  local  people  are  faying;  "me-kaag  hae  three  treasures i 
Hololaofcae  soongarioa  Khrenb.,  Allium  aongolioun  Bge.>  and 
Cl  ala  to  genes  aquarroaa. 14  At  present,  the  »aa-kas.g  paetures 
are  used  ae  grassing  grounds  for  oanels  and  sheep  in  summer 
and  autumn,  bat  they  are  not  fully  utilised  because  of  the 
lacS:  of  enter*  The  gras®  output  on  the  ma-kang  pastures 
varies  greatly  from  year  to  year,  depending  upon  the  pro** 
olpitatlon.  During  years  when  rainfall  to  plentiful,  the 
output  of  superior  grassing  graee  amounts  of  1,800  kg  per 
hectare.  During  the  three  ooneecutive  years  of  drought 
from  1555  to  195? »  Allium  aongolicua  and  Cl els to genes 
equarrosa  withered,  and  yololachne  soongexlca  was  weak. 

At  the  Ta-hung-Bha*t,ang  ma-kaag  pasture,  which  is  famous 
for  its  laoV;  of.  water,  water  is  found  in  a  30  m  deep  well. 
In  the  future,  more  water  wells  skoal*)  be  dug  in  order  to 
»n*ce  better  nee  of  pastures  where  water  is  scarce. 

6*  Shrub  i»&» tares  on  plain*  in  front  of  swuntaln* 

Such  pact  arcs  are  o  ailed  *h*8»-»tao"  by  the  local  peo¬ 
ple.  In  the  desert,  the  large  at  t’an-tao 

are  located  on  the  plains  in  front  of  the  Stoaaag-hei  Kcun- 
tair.  and  the  Ttmg-hu  Mountain*  Feme  of  the  t*an-tao 


are  already  burled  by  a and.  Ocoupying  a  total  area  of 

130,000  hectares,  they  are  '•rater  scarce  pastures,  where 

the  underground  water  level  Is  very  deep  below  the  surface. 

The  soil  Is  sandy  or  slightly  gravsl  gray  brown  desert 

soil*  Shore  are  acre  speoies  of  vegetation  on  such 

pastures  as  compared  with  the  ma-icang  pastures.  The 

principal  plants  include  Pi? tan thus  Bongolious,  tfygophy- 

llum  xacthoxj'lon,  Caragaaa  mierophyila,  Oxytropi *, 

xJitraria  aohoberl,  and  Hololaohne  soongarlca.  Herbal 

Plante  include  Cleistogenec  squarrosa,  Btipa  gobiou®, 

Penistum  flaooidua,  Allium  aongolioam,  Convolvulus  frutioo- 

sus,  and  some  leguminous  weeds*  The  yield  of  Allium 

mongo 11 oum  is  400-600  kg  per  heatare.  In  places  where 

Penistum  flaeciium  is  found,  the  sell  is  Bandy  and  loose. 

Other  species  of  plants  are  seldom  seen.  Penistum  flacci- 

dum  le  of ton  oaten  up  by  the  animals  before  It  reaches 
spike 

the  stage  of /emergence.  The  eoonomic  value  end  the  manritor 
of  utilisation  of  this  type  of  pasture  are  similar  to 
those  of  ma-haag  pastures* 

Lo'tf  mountain  and  monaduooJe  pastures 
These  pastures  r*fer  to  the  pastures  on  the  X*ac« 
sheng  Mountain,  Shu&ug-hei  Mountain  and  the  Gha-la-lro-erh 
aanaduooic.  They  occupy  a  small  area,  estimated  at  50,000 


31 


hectares.  The  predominant  plants  art  semi-shrubs,  shrubs, 
and  herbal  plants  such  as  Hololaohne  soongarioa,  hei-tsal, 
meng-ku-hu,  Oaragana  mlcrophylla,  ai-Icai-ts'ao,  and  Oxy- 
tropit  psaamooharls.,  She  herbal  plants  Include  Jcuan-atang- 
tu‘ai,  Phragmi tee  oommunis,  Stipa  gobica,  and  a  small 
amount  of  tsul-ma-ta'&o.  She  vegetation  covering  Is  thin, 
and  aeollan  and  alluvial  erosion  Is  severe*  She  grass 
output  is  low,  and  most  of  the  grass  has  little  value  for 
grazing.  She  pastures  should  be  olosed  to  animals  in 
order  to  prevent  them  from  degenerating  into  deserts* 

On  the  basis  of  the  foregoing,  ve  may  make  an  eva¬ 
luation  of  the  grazing  value  and  the  potentials  of  deve¬ 
lopment  of  the  various  pastures.  First  of  all,  the  lake 
basin  pastures  are  largest  in  area,  and  are  equipped  with 
the  best  natural  conditions.  On  such  pastures,  gramineous 
grass  constitutes  the  predominant  plant;  the  grazing  grass 
output  is  the  highest  and  the  most  steady.  After  some 
slight  improvement,  they  can  accommodate  twioe  as  many 
animals  as  they  are  aecommod;.  ting  now.  They  oaa  be  used 
both  as  grazing  grounds  and  as  hay-na&ing  fields,  and  can 
be  developed  into  bases  for  the  cultivation  of  fodders* 
kitrarla  schoberl  pastures  have  little  value  at  the 
present  time,  but  their  soil  has  a  low  content  of  saline, 
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and  their  rater  condition  is  satisfactory.  They  can  be 
developed  as  bases  for  the  cultivation  of  fodders,  or 
used  to  build  protective  forests.  Some  indlvidntl  laous- 
trine  baslna,  like  those  of  the  T'u-leu-t *ai  Lake,  and 
the  Cha-haa  Lake  are  large  in  area,  and  can  be  developed 
into  meohanized  high-yield  pastures,  or  centers  of  dairy 
production.  The  ma-kang  pasturas  should  be  closed  to 
animals  in  order  to  prevent  them  from  degenerating  Into 
deserts.  At  the  same  time,  more  water  wells  should  be 
dug  before  they  can  be  used  as  basio  summer  and  autumn 
grazing  grounds.  The  Artemisia  ordosioa  pastures  have 
little  significance  aa  grazing  grounds.  In  pao*  with  the 
development  of  animal  husbandry,  they  oan  be  developed 
into  subsidiary  grazing  grounds*  The  degenerated  Artemi¬ 
sia  ordoslca  pastures  and  the  sandy  pastures  should  be 
entirely  closed.  luring  the  next  3-5  years,  they  should 
not  bo  listed  as  grazing  grounds  for  animals. 

(3)  Rational  utilization  and  improvement  of  various 
pastures 

Transformation  of  desert  is  a  means  of  attaining  the 
end  of  utilising  the  desert.  The  development  of  animal 
husbandly  is  sn  effective  way  of  exploring  and  utilizing 
the  resources  in  the  desert.  Large  areas  of  stable 
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natural  and  cultivated  fodder  fields  are  the  most  important 
pre -requisite  material  basis  for  the  development  of  large 
soale  animal  husbandry*  The  crucial  problems  for  the 
development  of  animal  husbandry  in  the  desert  oonelat  of 
the  control  and  utilisation  of  the  desert*  and  the  impro¬ 
vement  of  the  pastures.  The  improvement  and  utilisation 
of  the  T’eng-ko-li  desert  should  be  considered  together 
with  the  control  of  the  desert*  it  present,  the 
communal! satlon  has  provided  men/  favorable  conditions 
for  the  development  of  animal  husbandry,  end  the  improve¬ 
ment  of  pastures  in  the  Tleng~too-ll  desert. 

It  should  be  pointed  out  that  vs  are  developing 
animal  husbandry;,  while  we  are  trying  to  oonquer  our  enemy 
—the  desert*  Henoe  ve  must  follow  the  principles  of 
sand  control  in  the  utilization  and  improvement  of  the 
pastures*  Our  tasks  are  to  protect  end  expand  the  vege¬ 
tation  covering,  to  increase  the  productivity  and  the 
rate  of  utilization  of  the  pastures,  and  to  quickly  ohange 
the  unstable  situation  and  the  state  of  dependency  of 
animal  husbandry*  We  make  the  following  suggestions  for 
the  rational  utilization  and  improvement  of  the  pastures 
in  the  T’eng-kc-ll  desert  in  the  spirit  of  the  four 
dicta— more,  faster,  better,  end  more  economical— of  the 
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general  lint  for  «ooiall«t  construction. 

The  sandy  pastures  should  bt  tntlrtly  olostd  for 
fcrestatlon.  The  Artemisia  ordosioa  pasturts  should  bt 
used  as  subsidiary  grazing  grounds  and  hay-making  fields. 
The  lake  basin  pastures  and  Kttraria  shobsri  pastures 
should  be  developed  into  bases  for  the  cultivation  of 
fodders.  At  present,  however,  they  are  population  oentara 
and  should  bt  used  as  hay-making  fields  as  well  as  graaing 
grounds  for  animals  in  s intsr  and  spring.  The  water- 
soaroa  pastures  should  bt  developed  into  grazing  grounds* 

1.  Rational  utilization  and  improvement  of  lake  basin 
pastures 

(1)  Lake  basin  ponds.  These  ponds  may  be  used  to 
raise  fish.  Sinoe  there  are  large  Hooks  of  vlld  ducks  in 
th*  area,  there  is  no  doubt  that  these  ponds  oan  bt  used 
to  raise  duoks.  Surveys  should  be  made  about  the  fluc¬ 
tuation  of  the  water  level,  the  quality  of  the  water, 

and  the  method  of  pumping  and  transporting  water  for  irri¬ 
gating  the  pastures  and  forests. 

(2)  Sallnized  sections  where  there  is  no  grass. 

lo  reduce  th*  salinity,  such  sections  may  be  covered  by 
sand  or  soil.  Saline-r saluting  plants  such  as  Tamarlx 
chi»ensl8,  and  yiasagr.ua  aagustifolia  may  be  planted. 
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(3)  Aneurolepldiura  ohineusie  meadows.  ineurolepi- 
dlUA  may  be  gathered  by  rotation  for  fuel.  However, 
after  It  is  dug  cut,  the  meadow  should  be  re-planted  with 
othex-  grass*  It  is  preferable  to  cover  the  ground  with  sand 
and  apply  organic  manure  and  green  manure  generously  before 
replanting. 

(4)  T’&i-ts’ao  meadowy.  Such  meadows  may  be  used 
as  grazing  grounds  for  horses  In  summer. Since  it  is  wet 
all  the  time,  sheep  may  contract  parasitic  diseases  on 
suofc  meadows.  The  salinity  of  the  meadow  Is  not  too  high; 

In  fact,  sugar  beet  may  be  tried  after  the  grass  is  entire¬ 
ly  uprooted  from  the  meadow.  The  meadow  oen  be  kept  dry 

by  establishing  a  good  drainage  system. 

(5)  Phragmites  communis  meadows.  The  meadows  with 
low  Phragaites  communis  may  be  divided  into  two  sections 
for  restoring  the  toll  Phragaitss  communis.  In  early 
spring,  rake  the  ground,  then  remove  the  grass,  but  leave  the 
rhi stoma,  and  then  close  the  pasture  to  the  animals.  At 

the  time  of  the  emergence  of  the  spikes,  out  down  the 
Pfcragmites  communis  from  section  X  for  hay.  The  regenerated 
Pfcragmltes  communis  may  be  used  for  grazing  in  winter  and 
spring.  As  to  section  II,  when  the  Phr&gmlte*  communis 
is  30-45  am  ta? I  and  has  not  yet  reached  the  stage  of 
spike  emergence,  the  section  may  be  opened  to  animals  for 
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light  grating.  In  places  where  the  Phragmltee  communis  la 
thin,  the  seeds  of  Ts'ao-mu-ohi  and  Hedioago  satira  nay 
be  sowed.  If  the  seeds  do  germinate  and  grow,  use  the 
Plante  for  hay  rather  than  for  grating  during  the  first 
year.  The  pastures  with  tall  Phragaitea  communis  had 
better  be  used  for  hay -making  only. 

Phragmitee  oommunls  la  a  principal  souroe  of  hay.  it 
present,  the  hay-making  time  (usually  in  September  and 
Goto her)  la  too  late.  During  thoee  months,  the  • talks 
are  ooaree  and  tough  and  the  tissues  of  the  leaves  are 
hardened*  The  result  is  that  half  of  the  hay  Is  eaten  up 
by  the  animal e,  and  the  other  half  is  wasted.  The  hay, 
therefore,  should  be  made  during  the  early  stage  of  spike 
emergence,  properly  bundled,  and  then  piled  up  oompaotly. 
it  the  time  of  feeding,  the  hay  should  be  chopped  up  into 
short  seotlone  in  order  to  avoid  waste. 

(6)  Aohnafcherua  splendens  meadows.  In  early  spring 
when  Achnatherum  splendens  is  budding,  the  meadow  should  be 
closed  to  the  animals  in  order  to  avoid  tramping*  After 
the  emergence  of  the  spikes, ’  the  stalks  and  leaves  of 
Aohn&therum  splendens  beoome  tough,  and  their  nutritive 
value  is  lowered*  And  no  animal  would  like  to  eat  them* 

If  such  tall  and  dense  A*  splendens  bushes  are  kept  to  summer, 
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they  will  beoome  good  breeding  grounds  for  mosquitoes, 
where  no  animal  would  like  to  go.  furthermore,  the  remains 
of  a  large  amount  of  withered  stalks  will  not  only  cause 
inconvenience  to  hay-making,  but  also  prevent  the  budding 
of  new  plants.  At  present,  the  Aehnatherum  splendent*  mea¬ 
dows  are  very  poorly  utilised.  The  masses  are  complaining 
about  Achnatherum  splendens,  but  actually,  it  is  not  uti¬ 
lized  timely  and  rationally.  The  following  suggestions  are 
made  for  increasing  the  rate  of  utilisation  of  the  Achna¬ 
therum  splendens  meadows: 

1)  Grazing  after  hay -making .  Make  hay  by  the  end  of 
June  when  Achnatherum  splendens  has  not  yet  reached  the 
stage  of  spike  emergence.  2y  August  and  September,  the 
regenerated  Achnatherum  splendent  will  rtaoh  30-45  cm  high, 
with  plenty  of  tender  leaves.  Setter  than  the  original  * 
plants,  the  regenerated  Aohnatherum  can  be  used  for  grazing 
in  winter  and  next  spring.  3y  utilizing  Aohnatherum  both 
as  a  hay  and  a  fresh  grazing  grass,  the  rate  of  utilization 
may  be  inoreaaed  by  two  times.  furthermore,  there  will  be 
no  hard,  withered  stalks  left  in  the  bush. 

2)  Artificial  regeneration.  For  degenerated  Aohnatherum 
splendor a,  artificial  method  may  be  used  for  regeneration. 

a.  Agro-teohnloal  method.  After  thawing  in  spring, 
use  a  horse-drawn  or  motored  bulldozer  to  crush  the  withered 


and  tough  stalks,  then  chop  the  crashed  stalks,  and  raks 
the  ground.  Finally  use  a  machine  to  winnow  out  ths 
elnpped  stalks  from  ths  soil.  Thsn  ths  msadow  may  bs 
seeded  with  superior  species  of  grating  grass,  such  as 
Medioago  eativa.  During  the  firet  year,  the  grass  should 
be  used  as  hay.  During  the  seoond  year,  part  of  the  grass 
may  be  used  as  hay  and  part  for  gracing*  If  the  Medioago 
sativa  grows  well,  the  Aahnathsrua  splendens  bushes  should 
be  entirely  removed,  and  turn  the  meadow  into  a  field  for 
cultivating  fodders. 

bt  Burning  method.  Before  the  snow  or  immediately 
after  thawing,  burn  the  Aohnatherum  splendens  bushes.  The 
ash  left  on  the  meadow  will  help  the  budding  of  new  plants. 
It  will  be  most  desirable  that  the  above  described  agro¬ 
technics!  method  is  used  immediately  after  burning.  It 
must  be  pointed  out,  however,  that  the  burning  method  can 
be  tried  only  in  a  small  area,  and  precautions  must  be 
taken  against  the  spread  of  the  fire. 

After  these  measures  are  taken,  the  grass  output  will 
be  noticeably  increased  by  several  tia-.es,  and  the  inoreesed 
yield  during  the  first  year  will  make  up  the  losses  result¬ 
ing  from  the  closure  of  the  pasture. 

2.  Utilisation  and  improvement  of  Mitraria  sohobsrl 


■•ado vs. 

Th»  tfltrarla  sohoberi  meadows  may  be  divided  data  two 
seotlonsi 

(X)  The  outside  eeotion.  The  outside  eeotion,  con* 
•is ting  of  seal -mobile  send  dunes  covered  by  Hitrarie  soho- 
beri,  Artemisia  ealsololde  end  Psamnoohloa  villose,  should 
be  closed  to  animals  for  foreetetion.  Seeds  of  grass  say 
be  sowed  by  airplane  for  large  areas,  or  by  oaaele  for 
snail  areas.  She  seeding  should  be  done  in  early  spring 
after  thawing,  or  in  July  during  the  rainy  season. 

(2)  She  inside  section.  The  Inside  sootion  should  be 
used  for  cultivating  fodders*  In  establishing  fodder 
bases  in  the  fifitraria  eohobtrl  section,  preoaution  should 
be  taken  against  the  rise  of  saad  because  the  soil  is  sandy 
end  loc?e«  Thus  the  following  procedure  must  be  followed. 

Plrst  of  all,  the  area  to  be  oultivated  for  raising 
fodders  must  be  determined  by  the  availability  of  manpower, 
animal  power,  and  seeds.  Onoe  the  land  is  seeded,  it 
should  be  constantly  oultivated. 

In  the  area  selected  for  cultivating  fodders,  ths 
underground  water  level  should  be  at  3*6  a*  and  the  sand 
dunes  should  not  bo  more  than  1  m  high.  The  sand  dunes 
should  be  levelled  off,  and  more  water  wells  should  be  dug. 
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Zt  is  more  economic  to  dig  the  vatsr  wells  deep,  because  the 
deeper  the  well,  the  greeter  le  the  amount  of  water  it  can 
provide. 

The  ground  should  be  mad;)  as  level  as  possible  in  order 
to  facilitate  irrigation.  The  field,  if  too  dry,  should  be 
Irrigated  before  seeding.  The  perennial  plants  such  as 
Kedioago  eativa,  Aagilops,  wu-mang-ts'ao,  and  ta-mel~ts,ao 
may  be  sowed  in  summer,  but  not  later  than  July.  Annual 
plants  such  as  su-tan-te ‘ao,  barley,  oats,  millet,  oom, 
ts’ao-mu-chl  (biennial),  wild  peas,  hu-lu-pa,  sugar  beet, 
carrot,  potato,  sun  flower,  and  pumpkin  may  be  sowed  in 
spring  or  late  spring. 

Perennial  plants  such  as  Kedioago  sativa  may  be  planted 
in  large  amounts  because  they  can  Improve  the  structure  and 
fertility  of  the  soil,  and  prevent  the  aeolian  erosion  of 
the  top  soil.  Once  such  plants  are  sowed,  they  can 
last  3-5  years.  Thus  a  large  amount  of  labor  and  seeds 
la  saved. 

Medlc&go  sativa  has  a  large  amount  of  yield  and  is  one 
of  the  best  grazing  grasses.  During  its  second  year  of 
growth,  it  develops  a  resistance  against  aridity  and  sallni" 
ty,  and  can  survive  without  ouch  irrigation.  Such  merit® 
are  not  found  m  other  perennial  plants.  After  a  large 
area  of  Medicago  sativa  Is  grown,  some  annual  plants  may  be 


planted  in  the  But  flex  A. 

Protection  should  be  given  to  young  seedlings  of  ftedi- 
oego  estiva  because  they  grow  elowly  a ad  liable  to  destruc¬ 
tion  by  wind  and  sand,  Usually.  barley  and  oats  are  planted 
in  alternate  rowa  with  Medioago  estiva  to  protect  the 
young  sesdlings  of  the  latter  because  they  grow  faster  and 
oan  aeree  as  a  shield/. against  wind,  e&nd,  and  torrid  sun* 
shine*  But  the  protective  crops  should  not  be  exoessive 
in  amount,  Once  they  are  found  inhibiting  the  growth  of 
Medioago  estiva,  they  should  ba  immediately  removed  no 
matter  whether  they  have  grown  up  or  not.  On  sandy  or 
saline  lands,  /tedioago  sativa  should  be  frequently  watered, 
but  no  eioeeaive  amount  of  we ter  should  be  used  during  each 
irrigation.  When  the  soil  is  found  too  compact,  it  should 
be  made  loot*  by  rafcing.  Generous  portions  of  organic 
fertilise?*  and  greet-,  manures  should  be  applied,  because 
the  nutrients  can  very  easily  seep  down,  and  saline 
crust *  are  easy  to  form  over  the  top  soil*  Sand  screens 
should  be  installed  if  the  sandstorm  Is  too  harsh* 

During  the  last  l-£  years,  the  area  devoted  to  the 
cultivation  of  grating  crass  small,  and  is  merely  for 
producing  scat*  superior  hay  or  high-qv.ality  fodders  for 
feeding  female  animals,  young  animals,  and  breading 
animals.  A  pert  of  the  pasture  should  be  set  aside  tor  the 


production  o f  seeds,  but  largo  amounts  of  seeds  should  be 
ordered  in  advance  from  ilin-oh'in  and  Chung-vel.  The  most 
ideal  case  Is,  of  oourao,  to  be  self-sufficient  as  far  as 
the  production  of  seeds  is  oonosmed* 

The  development  of  large  areas  of  fine  fodder  produo* 
tlon  fields  and  the  regeneration  of  natural  pastures  by 
human  efforts  will  require  a  large  nunber  of  fans  machines 
auoh  as  traotors,  bulldozers,  ground-levelling  machines, 
power  plows  and  rakes,  seeding  machines,  vater-vell  drills, 
water  pumps,  and  hoeing  machines*  it  present,  camels, 
horees  and  cattle  are  trained  to  pull  the  renovated  farm 
implements  in  email  areas. 

The  final  aim  of  establishing  large  fields  for  culti¬ 
vating  orops  and  fodders  in  lake  basins  and  Nitraria  aohoberi 
seotion  Is  not  merely  to  produoe  more  and  better  grazing 
grass,  but  also  to  produoe  food  grains,  vegetables,  melons, 
and  fruits  for  the  pasture  workers. 

On  the  basis  of  the  foregoing  suggestions,  the  cross- 
seotion  of  the  lake  basin  and  hi >r aria  sohoberl  pastures 
should  lock  like  this  after  the  improvement: 


Legend 

I.  Ponds  for  raising  ducks . 

II.  Cultivated  land  for  grass  to  be  used  for 
hay  and  grazing. 

Ill*  Cultivated  fodder-raising  bass,  residential 
area,  animal  shelter  sad  hay  storage  area, 
and  fruit  tree  and  seedling  area. 

XV.  Protective  forest  consisting  of  woody  tress. 

V.  Area  reserved  for  raising  grass. 

VI.  Sand  control  forest  consisting  of  shrubs. 

VII.  Verdscjuoy  area. 

3.  improvement  and  utilisation  of  water-soarce  pas¬ 
tures  (roa-kang  pastures  and  pastures  on  plains  in  front  of 
mountains). 

(1)  Utilise  underground  water  by  digging  wells,  it 
is  possible  to  make  artificial  rain  and  to  channel  the 
water  from  the  Tallow  River  for  irrigation,  but  such  mea¬ 
sures  are  not  feasible  at  the  present  moment  to  meet  the 
immediate  needs.  To  dig  water  wells  is  the  most  effeotive 


344 


feasible  way  of  solving  ths  problem  of  drlpklng  water 
shortage.  la-bung- sha- 1 * sag  has  already  euooeeded  In 
digging  a  30  a  deep  muter  veil  vhdoh  oan  provide  enough 
drinking  water  for  600*1,000  head  of  sheep  every  other  day. 
At  Kung-bu-t'u  on  the  plain  in  front  of  the  Shuang-hei 
Mountain,  water  is  provided  by  a  5  n  deep  well,  where  the 
liberation"  style  water  wheel  is  used.  This  shows  that 
there  ie  water  underground,  and  wells  oar  be  dug.  In  order 
to  avoid  waste  of  effort  and  aoaey  because  of  failure,  it 
ie  better  to  deteot  the  souroe  of  water  by  scientific 
instruments  before  digging,  for  expanding  the  area  of 
utilisation  of  water- scarce  pastures,  water  wells  should 
be  properly  distributed.  If  the  water  wells  are  concentra¬ 
ted  in  one  place,  the  pastures  In  the  arse  will  be  destroyed 
by  the  frequent  tramping  of  animals.  The  distance  between 
the  water  wells  should  be  determined  by  the  eaount  of  water 
available,  by  ths  oapacity  of  ths  pasturas,  and  by  ths 
distenoe  ths  animals  can  travel. 

On  the  basis  of  ths  grass  yield  (on  the  average  1,200 
kg  per  hectare)  on  the  water- scarce  ma-kang  pastures  and 
pastures  on  plains  in  front  of  the  mountains,  each  sheep 
needs  2-3  hectares  of  pasture,  and  1,000  sheep  will  naed 
3,000  heotaraa.  On  euch  a  large  arse  of  pasture,  the  sheep 
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will  have  to  walk  about  6  ka  t  day.  It  eaoh  sheep  needs 
5  liter#  (about  5.000  oo)  of  drinking  water  a  day,  1,000 
ehtep  will  need  5,000  liter*,  and  each  water  well  will  hare 
to  provide  eo  much  water  a  day*  it  present,  there  are 
about  240,000  hectares  of  water-soaroe  paaturea*  Zf  we  dig 
a  voter  well  for  eaoh  3,000  hectares,  we  will  here  to  dig 
a  total  of  80  wells. 

Since  these  water  walls  will  hare  to  be  rery  deep, 
we  must  study  the  method  of  lifting  the  water,  because  the 
tine  allowed  for  drinking  the  sheep  should  not  be  too  long, 
otherwise  the  day's  schedule  will  be  upset.  Of  oouree,  we 
oan  divide  the  1,000  sheep  into  two  groups  of  500  eaoh  to 
drink  water  by  turn.  Nevertheless,  wind  wheel#  should  be 
utilised  to  lift  the  water.  Furthermore,  the  water  con¬ 
tainers  from  which  the  animal#  drink  should  be  sturdy, 
clean  end  leak  proof. 

(2)  Utilisation  of  surface  water  by  storing  flood 
water.  On  plaiuo  in  front  of  the  Shuang-hei  Mountain, 
there  are  many  ditches  caused  by  floods*  About  5  km  from 
the  mountain,  natural  frteh  watar  pond#  ar#  formed  whan 
the  flood  water  is  intercepted  by  sand  dunes.  Accord¬ 
ing  to  local  people,  these  ponds  nsvsr  dry  up  during  years 
when  rainfall  is  plentiful.  We  auggeat  that  a  reservoir 
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b«  built  in  the  mountain  as  a  souroe  of  drinking  water  for 
human  beings  and  animals.  It  is  said  that  fountain 
water  Is  found  on  the  T'ao-sheng  Mountain*  We  think  it 
should  ba  stored  in  water  reservoirs  in  the  same  way. 

(3)  notation  of  pastures.  Many  valuable  perennial  and 
annual  grazing  plants,  such  as  Cleistogenes  squarroaa, 

Allium  mongo lica,  Sclpa  gl&reoea,  S.  larlcifolla,  and 

Sal sola  coilina,  depend  greatly  on  rainfall  for  their 
growth  and  multiplication.  If  the  animals  are  allowed 
to  graze  on  pastures  too  frequently,  the  grass  will  never 
have  a  chance  to  gro’Y  to  maturity,  nor  will  they  be  able 
to  bear  fruits.  Therefore,  the  pastures  should  be  rotated, 
and  given  a  chance  to  regenerate.  The  water-soarce  pastures 
eh»uld  be  closed  to  animals  ae  soon  as  they  are  found  des¬ 
troyed  by  aeolinn  c region. 

(4)  The  utilization  and  improvement  of  water-scarce 
pastures  is  a  long-term  project.  If  conditions  permit, 
vegetables  and  trees  3hould  be  planted  near  the  water 
wails  so  that  centers  of  population  may  be  gradually 
established. 

( 5}  Cattle  arid  horses  should  be  grazed  near 
water  well 3,  and  camels  and  sheep  may  be  grazed  in  places 
far  away  from  water  wells. 
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4*  Utilisation  and  improvement  of  Artemisia  saleoloide 
and  sandy  pastures 

As  mentioned  before,  sandy  pastures  are  seml-stabilised 
sand  lands*  They  should  be  strictly  closed  after  they  are 
seeded  with  sand  fixation  plants*  Vha&  the  vegetation 
coverage  expands  to  60  percent  of  the  ground,  the  grass 
may  be  out  to  make  hay* 

Tall  Phrasal  tea  communis  grown  in  ponds  should  be 
used  for  haymaking.  Pastures  covered  with  Hedysarum 
nongolleum  and  Oalligonum  mongelicum  should  be  reserved 
for  seed  gathering.  The  Artemisia  salsoloide  pastures 
with  good  "base  grass"  may  be  used  for  light  grazing  during 
the  rainy  season,  in  late  autumn,  and  in  early  winter. 

When  the  oamel  and  sheep  eat  the  seeds  of  Artemisia  salsa* 
loile,  they  drop  some  on  the  ground,  and  tramp  them  down 
into  the  earth,  thus  helping  the  natural  regeneration  of 
the  plant. 

5»  The  attendance  of  animals  by  shepherds  is  a  pre¬ 
requisite  to  the  rational  utilization  of  pastures,  animal 
protection,  and  rational  grs'slng.  It  is  also  an  effective 
tray  of  solving  the  centred:  otion  between  farming  and  animal 
husbandry,  of  enforcing  the  rotation,  and  closure  of  the 
pastures,  and  of  restoring  ths  productivity  of  the  pastures. 


In  the  past,  many  animals  were  hilled  by  wind,  flood,  and 
wild  animals,  or  even  died  of  starvation  beoause  they  were 
unattended*  After  the  communalisatlon,  animals  are 
divided  into  smaller  groups  and  attended  by  special  persons* 
The  grouping  of  animals  is  done  according  to  their  speciee, 
age,  and  sex.  Generally,  eaoh  group  of  cattle  consists  of 
50-80  female  cattle  and  50  male  cattle;  each  group  of 
horse  consists  of  50  female  horses  and  60  male  horses;  eaoh 
group  of  goat  consists  of  400  female  goat  end  500  male 
goat;  and  each  group  of  camel  consists  of  30  female  camels 
and  40  male  camels. 

6.  Large-soale  hay-making  in  summer  is  a  hard  task 
in  the  sparsely  populated  T'tng-ko-li.  It  must  be  done  by 
a  ebook  force  within  a  short  time.  Hay-making  is  as  im¬ 
portant  as  water  well  digging,  because  a  sufficient  amount 
of  hay  oan  reduce  the  death  of  animals  over  the  winter, 
put  off  the  time  for  out-door  grazing  in  early  spring,  and 
give  the  grass  a  chance  to  grow  taller. 

After  the  grass  is  cut,  it  must  be  properly  dried 
and  stored,  otherwise  the  loss  will  be  great  if  it  is 
allowed  to  rot. 

?.  As  long  as  the  fuel  and  construction  material 
problems  arc  not  solved,  the  closure  of  pastures,  fores- 
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tatiori,  and  the  measures  of  vegetation  protection  can  aard- 
ly  be  oarried  out 4  The  following  measures  may  he  taken 
in  7‘eag-ko-li  to  solve  these  probl eras. 

(1)  Promote  the  use  of  “solar  kitoh«mM  and  marsh 

gas* 

(2)  Utilize  the  stalks  and  roots  of  Nitrana  schobari 
as  a  fuel  after  It  is  dug  from  grounds  which  will  be 
developed  into  fodder  bases. 

(;5)  Change  dead  wind  walla  to  live  wind  walls. 

(4)  Use  clay,  loam,  and  red  soil  to  make  bricks. 

(5)  Save  bricks  in  building  animal  shelters. 

(6)  Aneurclepidium  ohinensis  may  be  dug  out  and  used 
aa  a  fuel,  because  the  Aneurolepidium  ohineneia  meadows 
are  heavily  s&liaiaod  where  drifting  Band  is  not  easy  to 
accumulate.  However,  the  meadow  must  be  re-seeded  with 
other  plants  as  soon  as  the  Aneurolepidium  ohinensis  is 
dug  out. 

(7)  ?uel  may  'oh  gathered  from  stabilized  Artemisia 
oalaoloids  pastures  daring  the  rainy  season,  but  these 
pastures  must  be  re-seeded  after  the  old  plants  are 

dug  out. 

(3)  The  trimmings  from  the  forests  may  be  used  as 

fuel  < 
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(9)  fuel  and  oonotruotion  materials  ujr  be  obtained 
from  neighboring  farms,  foreets,  and  mining  area** 


1004 

0S0 1  7232-H  SHD 


351 


